amateur 


Vol. 39, No. 3 


MARCH, 1971 
Registered at GPO. sme. for 
transmission by post 

Price 30 Cents 


MODEL MV-2!1 


CRYSTALS 


CITIZENS BAND and MODEL RADIO CONTROL 
FREQUENCY CRYSTALS 


HC18 Miniature, 4 inch spacing. 
26.540 MHz. 26.995 MHz. 27.240 Miz 
28'590 MHz, 27.045 MHz, 27245 Mi 
26.640 MHz. 27.095 MHz. 27495 MHz. 
26.890 MHz. 27.145 MHz. 27740 Miz. 
26°785 Miz. 27.195 MHz, 27785 Miz. 
26.790 MHz, 27/880 MHz. 


PRICE $3.50 EACH 
AMATEUR CRYSTALS 


VHF Band — 144 MHz. FM 
HCS Holders, 1 Inch spacing. 
Channel A 4,051.55 KHz. 
Channel A 10(275'35 KHz. 
Channel 8 Transmit = 4,055.5. KHz. 
Channel 8 = Receive 10,285.71 KHz. 
Channel 4,059.81 KHz. 
Channel C 10/296.14 KHz, 
Channel 4 Transmit 4,066.68 KHz. 
Channel 4 = Receive. 10,278.57 KHz. 
Channel 1 Transmit 4,058.33 KHz. 
Channel 1 Receive 10/257.14 KHz, 
PRICE $5.50 EACH 
MARKER CRYSTALS 
100 KHz. M 25 

1,000 KHz. 
3/500. KHz: 


5/500 KHz, 


COMMERCIAL FREQUENCY CRYSTALS 


HCE Holders, 2 Inch spacing. 
Bag Ke. = 2837 KHz, 455 KH. 
2324 KHz ay 5,280 KHz. 
2.603 Kz: 8.735 KH, 


PRICE $5.50 EACH 


VERNIER DIALS 


Ratlo 8 to 1 reduction, scale 0-10, 


Type T 501 1% Inch diameter $2.00 

Type T 502 2 inch diameter. sme we oe wom $2.75 

Type T 503 9 inch diameter .. $3.90 
LOW PASS FILTERS 

A "Cabona" Low Pass Filter will fix T.V.1. Cute 


‘attenuation at’ 60° MHz. 
insertion loss, negligible. 


Olt frequency, 30 
better than” '30 dB. 
Impedance £0-72 ohms. 


Price $11.50. Postage 10c. 


LT91 RECTIFIER 
20 volt, 2 amp. 
Price $1.50, Postage 10c. 


RESIN SOLDER 
Five-Core, 60/40 
Five-Core, 40/60 
Solder Pack, 42 Inches... 
Postage 200 


‘te 


8: 


SOLID STATE STEREO AMPLIFIER 
8 watts rms. por channel. Input for magnetic. 
crystal and ceramic type microphone. P. 
fidges, ‘ope recorder put and” output, ter i 
ut, stereo headphone jack. 

Reduced to $55.00. 


Postage $1.20. 


FIVE-CORE CABLE 


5 x 5/0076. Ideal for Intercoms.. Telephones. etc. 
Fic 0 tall Sit" postage Tech or Be Ye, 


STEREO HEADPHONES 


Professional quality (well, known brand). 
earpads, standard stereo plug, 6 ft. lead. 


Price $5.75. Postage 5c. 


Large 


BRAND NEW SPEAKERS 


30X -Bohms_—Nett Price $3.85 Postage 20c 
30X15 ohms 33.95 20c 
bar 8 ohms 40c 
6A? 15 ohms 40 
BAT 8 ohms 0c 
A715 ohms 400 
120MX 8 ohms, 500 
126MX 15 ohms. 30s 
No. 62 TRANSCEIVERS 
Wireless Set No. 62 Mk. Il. (Pye). Frequency 
range 1.6 to 10 MHz. in two in-built. 12, 
Generator power supply. Clean condition, com: 


Blete with headphones and handset mike. 


Seaciing eee FOR 


TE-1GA TRANSISTORISED 
TEST OSCILLATOR 


Frequency, range: 400 Kit. to 30 MHz. In five bands 
Modulated Hz. sine wave. Modulation 30% 
‘approx, 5% x S%q x 3% Inches. Welght 1.5 Ibs. 
Price S24 tax paid, Postage 75c. 


SOLDERING IRONS 
ADCOLA M70 1/8 Inch tip, 240 volt 
ADCOLA M64 3/16 inch tip, 240 volt 
SCOPE 4 volts AC/DC, 100 watts 


INSTRUMENT CASE 


‘metal front 


Sloping_ front panel. Plastic case, 
. le for radio, 


panel, 7% x 414 x.'5 inches. 
est equipment, projects, etc. 
Price $3.50 inc. tax. 


Postage 10c 


AUTO CAR AERIALS 
Hirschmann, type 300N, side mounting, new. 
Prlee $4.59. Postage 50c 


DE LUXE 150 PROJECT KIT 


Using Integrated circuit, in hardwood carrying case, 
contains ail parts for "150 different projects, Inc. 
1." diode ‘and transistor radios, electronic switches, 
relays, alarms, test equipment, etc. Good value: 


Price $90.95, Postage 78c, 


CRYSTAL CALIBRATOR No. 10 


509 KHz, 


rango: 500 KHz, to 20 MHz, 
250" KHz./500 Ktiz. BFO, 
‘Gyne ‘output in steps of 1 MHz. 
machine cut, strip gears, calibrated, in 2 KHz, div 
Easily read to 20 eycles. Output “spiked” aj 

ec. intervals, identifies beat not 
quirements: t2v. DC at 03 amp., 250 volts at 
15 mA, This 18a precision instrument, Complete 


with” crystal. 
Price $23.50 


MICROPHONE CABLE 


Type, 15P1/24, £3748, 1/16 inch diameter 
Price {5c yard, or 100 yds. $14.00. 


STEP-DOWN TRANSFORMER®: 


Type $506—240 volts to 115 volt 
Type 5575-240 volts to 115 volt 
Type 2164—240 volts to 115 volt 
Type 2168—240 volta to 118 v0 


stage $1.00. 
TRANSISTORS AND DIODES 
oct 750 AFIN4 800 
OCM4 900 AFII6 800 
04s 806 BC108 700 
ACI25 80 BCi09 800 
ACI28 Bc BFS 8c 
BAI00 300 0A 306 
OAS! 200 OA95 300 
Postage 10c 


MINISCOPE ... 
SCOPE De Luxe... ~~ 
Postage 206 
PLUGS AND SOCKETS 

Shielded Phone Plug 65 
Standard PMG. Prone blu 400 
Chassis | Socket oes ee a 
Stereo | Plug—Two-Circult 750 
Stereo Socket—Two-Circui = 
3.5mm. Min. Phone Plug ‘or Socket’ ea, 25¢ 
25 mm. Plug or Socket ea! 15c 
RCA. Type Ph Socket ea. 120 
20in ‘American Power’ Plug. of Socket “ea, S00 
Spin DIN Plug .. = 880 
Spin DIN Chassis Socket Sc 
Spin DIN Chassis Flug’ 32 
Power Plug, National type 7c 
Power Soo 5c 
Banana Plug or Socket SD ea 08 


SOLDERING IRON TRANSFORMER 
240 volts/3.3 Volts, 100 V/A wu wu $6.00 
Postage 400 


A.C. ADAPTOR—BATTERY SAVER 


‘Type PS64—240 volts to 6 or 9 volts, 300 mA, $12.50 
Type PS62—240 volts to 6 or 9 volts, 100 mA. $8.50 


Postage 300 
WIRE WOUND POTENTIOMETERS 
50 watts, 200 ohms. Price $9.00. 


Our Dispo: 


RADIO SUPPLIERS 


323 ELIZABETH STREET, MELBOURNE, VIC, 3000 


Phones: 67-7329, 67-4286 


‘and on Saturdays to midday. 


All Mail to be addressed to above address 


Store at 104 HIGHETT ST., RICHMOND (Phone 42-8136) is open Mondays to Fridays, 10.30 a.m. to 5.0 p.m., 


We sell and recommend Leader Test Equipment, Pioneer Sterea Equipment and Speakers, Hitachi Radio Valves and Transistor 
Radios, Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies, Ducon Condensers, Welwyn Resistors, etc. 
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Hy-Q 
CRYSTALS 
FOR AMATEUR USE 


A full range of high stability close 
tolerance crystals especially made 
for Amateur use is now available. 


These crystals are made on the 
same equipment, with the same 
care, and subjected to the same 
exacting tests as those manu- 
factured by us for Military and 
Industrial applications. 


100 KHz., 0.02% 
Style QC13/X holder .... $9.00 


300 to 500 KHz., 0.02% 
Style QC6/C (D) holder $6.50 


1000 KHz., 0.01% 
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Cables: Hyque Melbourne. Telex 31630. 


AGENTS: 

NSW. General Equipments Pry. Ltd, Artarmon. 
hone: 439-270! 

S.A General Equipments Pty. Ltd., Norwood 
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WA: Aseosiated, Electronic Services Pty. Ltd. 
Morley. Phone 
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Bring in - 
the whole Nd 
wide world 


REAMISTIGALLY 


with the 
REALISTIC BO 


Communications Receiver 


SW/CW/SSB/AM 


Transistorised. 4 Bands 240V AC 

All. solid or 12V DC 
.535 to 30 MH2 i 

siete (includes Broadcast) operation 


This is the BIG performance set that obso- 
letes tube receivers... a professional 
looking set that appeals to amateu 


short wave listeners alike. The DX 150 etl, 

iongvangs, worldwide realistic recestion Realistic Performance 
on 4 bands, inclu Broadcast. Fully Realistic Pri 

up delays; the DX 150 ealistic Price 


fun on 
cells if current fails or 3 

will operate from a car’s cigarette lighter 

or any 12V DC service. A 240V AC power . 

supply is also built ‘Over 30, semi- 


conductors—product detector for SSI 
plus fast and slow AVC—variable pitch 

BFO— illuminated electrical bandspread, 

fully calibrated for amateur bands—cas- 

cade RF stage—ANL for RF and AF— 

zener stabilised—OTL audio—illuminated 

“S" ‘meter—built-in monitor speaker. plus Attractive silver extruded front panel, solid 
front panel Jack for external (optional) metal knobs, grey metal cabinet, size 
matching speaker. 144” x 93" x GF". 


2, OR 
MAIL THIS COUPON \ loday 
Woes 


Please forward freg illustrated literature and 
specifications on Realistic. 


plectronics 


svowey, ausTnauia 
Name. 
(A unit of Jacoby Mitchell Holdings Ltd.) 
* 376 EASTERN VALLEY WAY, ROSEVILLE, 2069 
Cables and Telegraphic Address: “WESTELE 
‘sydney. Phone: 40 1212 


Address, 
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BAIL ELECTRONIC SERVICES 


for your amateur station requirements 


YAESU SSB Transmitters, Receivers, Transceivers, and Linears 
HY-GAIN HF and VHF Antennas, Beams, and Mobile Whips 


: 

Py NOTE! NEW YAESU TRANSCEIVERS:— 

By © FT-200, latest model has provision for use of an external VFO. 

bd @ FTDX-560, similar to FTDX-400, as produced for the U.S.A. market. : 
& @ FT-101, latest transistorised transceiver. x 
: All sets pre-sale checked and covered by our 90-day warranty. % 
4 * 
By BEAM ROTATORS — CO-AX. SWITCHES — ELECTRONIC KEYERS — PTT MICROPHONES By 
* 24-HOUR DIGITAL CLOCKS — CO-AX. CABLE -— SWR METERS — _ LOW-PASS FILTERS % 
: HEATHKIT AMATEUR EQUIPMENT (Vic. only) — CO-AX. PLUGS — YAESU VALVES & SPARES, etc. Bd 
% Ba 
By By 
F BAIL ELECTRONIC SERVICES : 


ce 


60 SHANNON STREET, BOX HILL NORTH, VIC., 3129 Telephone 89-2213 


x RY 
Py N.S.W. Rep.: STEPHEN KUHL, P.O. Box 56, Mascot, N.S.W., 2020. Telephone: Day 67-1650 (AH 37-5445) B4 
* South Aust. Rep.: Lear bid bad LTD., 257 Angas St., are S.A., 5000. Telephone 23-1268 RY 
& At Como, 152. Teleph 60-4379 


ee 


WAYNE COMMUNICATION ELECTRONICS 


Catering specially for the Amateur with Components, Receivers, Transmitters, 
Test Equipment. Everything from Resistors to 100 MHz. Frequency Counters 


ALL AT UNBEATABLE PRICES 


TRANSFORMERS: 14 volt 5 amp. . A.W.A. AUDIO OSCILLATOR, Type A57321, 20 Hz. 
22 volt 4 amp. 5. to 20 KHz. Output: 600 ohm bal. or unbal, 
17 volt 2 amp. ir also high impedance. Calibrated output 


CHOKES: 20H 250 mA. .. meter. $50.00. 
SWITCHES: 18-position, 1-pole, 3-bank rotary. 


New. $1.50 each. 
60H 80 mA. .. 


CO-AXIAL CABLE: RG217/U 50 ohm, 1.4 dB. loss SIEMENS RELAYS: Plug-in type with base. 1250 
per 100 ft. at 100 MHz., 5.5 dB. loss per 100 ohm coil. Four sets of change-over contacts. 
ft. at 1 GHz. Ideal for 432 MHz. 30c per yd. $2.50 each. 


Come and inspect the full range of equipment and components at 


WAYNE COMMUNICATION ELECTRONICS 


757 GLENFERRIE ROAD, HAWTHORN, VIC., 3122 Phone 81-2818 
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FEDERAL COMMENT-MEMBERS 


In recent months I have attended a 
number of meetings of Amateurs in 
various parts of Australia. I have 
usually been asked to speak on the 
present activities of our Federal body 
and in doing this I have referred to 
many of the difficulties that presently 
face us. One topic that has very often 
given rise to quite spirited discussion 
is whether or not we should be able 
to look to a significant increase in our 
membership and, if so, how this can be 
achieved. 


You may recall that in the Federal 
Executive's report submitted to the 
last Federal Convention, a table was 
published showing the number of mem- 
bers as against the number of licensees 
in each State. As we have not yet re- 
ceived the membership figures from 
all of the Divisions as at 30th Decem- 
ber, 1970, we as yet have been unable 
to up-date that table. However, this 
will be included in the Federal Execu- 
tive report to be submitted to the next 
Federal Convention which will be held 
in Brisbane at Easter this year. 


Australia-wide, as at 30th December, 
1969, 54% of all licensees were mem- 
bers of the Institute. It is this figure 
that generally gives rise to extensive 
discussion, Of course, this figure must 
be treated with some caution. ‘There 
are a certain number of people who 
retain their licence for many years but 
are in no way active. These people 
may have developed other interests or 
may retain the call sign allocated to 
them for only sentimental reasons. It 
is, I think, probably unreal to expect 
a 100% membership; the really diffi- 
cult question is to determine what is 
a realistic percentage of licensees that 
the Institute can expect to be members. 
We know, for example, that the Radio 
Society of Great Britain has a member- 
ship of approximately 65%. 


I would suggest that a 75% mem- 
bership or even an 80% membership 
should be attainable. This figure would 
take into account all of those licensees 
who are really no longer interested, 
in a long term sense, in the hobby. 


I do not think that we should dis- 
regard those who have temporarily 
other interests. If someone is con- 
templating coming back to the hobby, 
then he probably will have sufficient 
interest to remain or become a member. 
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The discussions I have heard on this 
topic have produced a number of sug- 
gested reasons as to why people are 
not members. It is worthwhile consid- 
ering some of these suggestions as the 
reasons, if valid, may provide solutions, 


There are, of course, some people 
who are “anti-Institute”, either be- 
cause of some incident in the past or 
because they do not know enough about 
the Institute and are proceeding on 
the basis of their own assumptions as 
to what the Institute is all about. 
‘There are, it is suggested, many people 
who are not members because, whilst 
not being “anti-Institute”, they just 
did not know enough about what it is 
doing. Then, there are those people 
who are not members simply because 
they feel that the Institute cannot offer 
them anything worthwhile to justify 
their being members, 


In a way, people falling into these 
various categories have something in 
common—a lack of knowledge of the 
fundamental role of the Institute to 
represent the Amateur Service. Per- 
haps even if the Institute offered noth- 
ing more than an effective medium to 
defend Amateur frequencies, many of 
these people would be prepared to 
become members. 


But is it important that we seek 
more members? More and more of 
the Institute's resources and, therefore, 
its funds, are being directed to the 
representation and the defence of the 
position of Radio Amateurs, Our in- 
volvement in the LA.R.U. Region 3 
Association—which takes 20c per an- 
num from each member's subscription 
—is because the Federal Council sees 
the importance of the attitudes of other 
administrations to the Amateur Service 
when questions of frequency allocation 
and regulation arise at an International 
level. 


More and more, the Federal Execu- 
tive is called upon to prepare detailed 
submissions in support of its position 
in its discussions with the Central 
Administration of the Postmaster- 
General's Department. 

What results can the Institute show 
for which it is doing? I can now state 
that the proposals of the Australian 
Administration to the World Admin- 
istrative Radio Conference Relating to 
Space Communications, which will com- 


mence in Geneva in June this year, 
contain no proposal that affects either 
directly or consequently any Amateur 
frequency below 20 GHz. 


In addition, the Australian Admin- 
istration has adopted almost in toto 
the Wireless Institute's submissions in 
relation to the use of space by the 
Amateur Service and these proposals 
now form part of the Australian pro- 
posal. 

If the Wireless Institute of Australia 
is successful in retaining, against pres- 
sure, any new privilege, this is to the 
benefit of not only our members but 
for the benefit of all Amateurs. To put 
it even more succinctly, Amateurs who 
take the benefit of what the Institute 
does, but do not, by being non-mem- 
bers, share the cost, make the cost 
greater for those who are members. 


These facts have been highlighted by 
many of the discussions I have heard 
on this topic. 


Usually the discussion has then turn- 
ed to membership drives and other 
means of attracting new members. 
There are various things that can be 
done at a Divisional level though I 
believe that the best salesmen for 
membership are, in fact, the existing 
members. If each member made it his 
business to seek one new member in 
the forthcoming year, I am sure that 
we could see a significant change in 
our membership pattern, particularly 
in the three larger States of Queensland 
(in terms of size), New South Wales 
and Victoria, where the percentage of 
licensees as members is smallest, 


‘There are, of course, other areas of 
the Institute's activities that can be 
improved and which will, if they are 
improved, make membership more 
attractive. For example, any improve- 
ment in this magazine should make the 
direct tangible benefits of membership 
more attractive. Have you any ideas? 
Let’s hear them—perhaps write a letter 
to the Editor. 


In the last resort though, it is our 
own enthusiasm as members that will 
attract more members. This magazine 
only goes to members, therefore it is 
going only to those people who already 


support the organisation. Can you 
support it now by finding another 
member? 


MICHAEL J. OWEN, VKSKI, 
‘Federal President, W.LA. 
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A Transistorised Carphone 
By L. B. JENKINS,t VK3ZBJ, and H. L. HEPBURN,t VK3AFQ 


To a greater or less extent most readers will be aware that the engineering 
team working on the Australis Oscar project must, of necessity, be 


PART ONE-THE RECEIVER 


examining, selecting and using fairly advanced techniques. 


This and 


subsequent articles will attempt to show how some of the Australis 
work has been utilised to produce a fully transistorised fm. carphone 


INTRODUCTION 


This article will describe the receiver 
portion of the complete transceiver and 
will be followed by a second article on 
the transmitter, 

Fig. 1 gives ‘the block schematic of 
the unit, whilst Figs. 2 and 3 give the 
appropriate circuit diagrams. 

In the electrical design two i.f’s were 
used. The first if. is on 10.7 MHz, to 
allow use of freely available filters on 
this frequency and to be high enough 
to minimise image problems, The sec- 
ond if. is on 455 MHz. again to make 
use of freely available components. 

Since the most likely end use for a 
transistorised fm, receiver is in mobile 
systems, the h.t. supply was set at 
12.6 volts and all design centred round 
this voltage. The unit will operate 
satisfactorily between 11.5 and 13.6 
volts although, naturally, the transmit- 
ter output falls off at the lower figure. 

Considerable attention has been paid 
to physical layout both from the con- 


3190, 
» View, 3187. 


+54 Tennyson Street, Highett, Vic 
t4 Elizabeth Street, East Bright 


for the two metre nets. 


structional point of view and also with 
respect to ease of adjustment. Although 
the finished transceiver is small (the 
prototype is housed in a cabinet 44” 
high x 10” wide x 10” deep) no attempt 
has been made to fully miniaturise it, 


The complete receiver has been made 
on one pcb. 7” x 44”, while the 
transmitter is made in three parts. The 
exciter/audio modulator is on a pcb. 
1)” x 74” and provides a 100 mW. fn. 
modulated signal to the second p.c.b. 
which uses a Motorola 2N5589 to raise 
the power to some 1-2 watts. This 
stage in turn feeds a 2N5590 p.a. stage 
on a third p.c.b. to give a conservative 
10 watts of output. 


All p.cb’s are mounted on a shallow 
“U" ‘shaped aluminium — sub-chassis 
with the receiver board in the bottom 
of the “U, the exciter board on one 
vertical side of it and the two power 
stages on the other vertical side. ‘The 
front panel contains the speaker and 
the various operating controls. Fig. 4 
gives the general layout of the boards 
and control components. 


aerises 


torus 
Fivten _Mersso 


THE RECEIVER 
CONVERTER SECTION 


The front end of the receiver uses 
two rf. stages, the first a single neu- 
tralised TIS88’ followed by a pair of 
TIS88s in a shunt cascode configuration. 
The choice of the shunt cascode was 
determined largely by the higher volt- 
ages per device that can be obtained, 
While a series cascode could have been 
used the roughly equal division of the 
available 12-13 volts supply would 
have meant that each device would only 
have about 6 volts of supply, a con- 
dition not conducive to the best results 
from FETs. 


Double tuned circuits are used be- 
tween the first and second rf. stages 
and again between the second rf. stage 
and the mixer. This method of coup- 
ling has been used to achieve an 
adequate band pass for use on the f.m. 
nets centred on 146 MHz., although 
there is no reason why the converter 
could not be centred on, say, 144. 
MHz, for am. work. In ‘this case a 
normal tunable if. would be necessary. 


FIG 1. BLOCK SCHEMATIC OF 
146 MHz. F.M. TRANSCEIVER 
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FIG.2. RECEIVER CONVERTER 
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The mixer is a single TIS88 using low 
impedance injection from the oscillator 
into the source. 

No dramatically new techniques have 
been used in the converter section of 
the receiver, but the resultant high 
performance and ease of alignment has 
been achieved only after much detail 
work on layout and circuit constants. 
The need to go through this (quite 
frustrating!) phase of development 
underlines the often forgotten maxim 
that at v.h.f. the circuit diagram alone 
is not a guarantee of success. 

The six-band oscillator section is 
about as simple as it can be. A single 
2N3564 uses third overtone crystals in 
the 45 MHz. range and triples into 
the collector tuned load. A_ second 
tuned circuit j” away from the col- 
lector tank cleans up the injection 
waveform and tapped to provide 
impedance transformation into the 
mixer source. Adequate injection 
voltage is available. 

Crystal switching uses the tried and 
true rotary switch. Considerable work 
was done on a diode switching system, 
but it did not prove to be completely 
reliable under service conditions. The 
reasons for this are not fully known, 
but appeared to be tied up with the 
small (but finite and variable) resist- 
ance of the diode in its switched-on 
condition. 


THE RECEIVER I.F. SYSTEM 


It is in this part of the receiver that 
the most interesting technical develop- 
ments have been used. 

Input from the converter at 10.7 MHz. 
is applied to a Toyo Type 10M2Ai 
filter having a 3 dB. bandwidth of 30 
KHz. and a passband ripple of less than 
2 dB. Narrower filters were tried, but 
it was found that off-frequency and/or 
over-deviated stations were unintelli- 
gible. Note that the filter input and 
output transformers are supplied with 
the filter and are essential to its proper 
performance. The bandpass and shape 
of the passband on the four filters so 
far tried have been very close indeed 
to the individval calibration sheets sup- 
plied with each filter. 

Output from the second filter trans- 
former at low impedance is amplified 
in a conventional MC1550 stage whose 
output feeds an AWM1272 oscillator/ 
amplifier/mixer device. This device is 
made by A.W.V. and has only recently 
become available. 

Fig. 5 gives the internal circuitry of 
the 1272. It contains two Clapp type 
oscillators (only one of which is used 
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FIG. 3B. AUDIO AND MUTE 


in the receiver under discussion) and 
an emitter coupled balanced mixer. 
This one device has replaced the large 
number of discrete components used 
in some of the earlier experimental 
work. 

Using a 10.7 MHz. input and a 
heterodyning crystal on 11.155 MHz. 
(or 10.245—it makes no difference) the 
output of the 1272 is on 455 KHz. Two 
standard Rapar miniature transistor if. 
transformers are used back to back to 
couple output into the AWM1306 stage. 
The two transformers are top coupled 
and resistively loaded to give optimum 


bandpass. 

‘The 1306 is another multipurpose 
A.W.V. microcircuit. Its configuration 
and mode of operation were described 
in an excellent article by John Rey- 
nolds, VK3ZMU, in the June 1970 issue 
of “AR.” 

Essentially the 1306 acts as an am- 
plifier, a limiter and a quadrature 
detector and gives two audio outputs. 
In the Australis circuitry the second 
audio output is used to give a.c. and 
mute, but in the current design, atc. 
is not used and a very simple mute 
circuit has been adopted. 

‘The whole if./detector strip is run 
from a $-volt zenered rail. 


AUDIO AND MUTE 

‘The audio section proper consists of 
a Motorola MC1454 IC to give a watt 
of output with an 8 ohm speaker. A 
very simple 2N3565 pre-amplifier is 
used to give some audio lift. 

Muting is obtained as follows, Audio 
output from the 1306 is taken to the 
“tops” of two paralleled 10K potentio- 
meters. One of these potentiometers 
acts as a normal volume control and 
feeds the audio pre-amplifier (Audio 1). 
The slider of the second potentiometer, 
the mute control, is taken to a second 
pre-amplifier (Audio 2) whose coupling 
capacitors emphasise the higher audio 
components. Amplified output from 


this stage is rectified and the resultant 
dic. applied to the base of a third 
2N3565. The collector of this transistor 
is connected to pin 4 of the 1454 via a 
10K resistor, 

With the mute control in the off 
position no d.c. is applied to the base 
of the 2N3565 switch and pin 4 of the 
1454 is at its normal working level. 
As audio noise is applied to the pre- 
amplifier and rectified, the 2N3565 
switch approaches the “on” stage. When 
“on” pin 4 of the 1454 is pulled down 
towards earth potential and cuts off 
the IC. 

Some delay time is achieved by 
means of the 1.0 uF. capacitor immed- 
iately following the AN2001 noise 
rectifier, 


GENERAL 


The receiver as described has been 
in one writer’s vehicle for a long shale- 
down period. While the signal genera- 
tor says that the mute will open with 
less than 0.3 microvolt of input, the 
effect of this sort of sensitivity is’ only 
really apparent when used mobile over 
a long period of time under a wide 
variety of circumstances and over 
many different routes. 

Suffice it to say that on the most 
used route (to work and back!!) copy 
has been consistently made from all 
parts of Melbourne when modified 
commercial units (both valve and tran- 
sistor) have heard only noise, 

Since the converter part of the re- 
ceiver is that to be used in the next 
satellite for reception of 2 metre fm. 
signals, the performance obtained 
augurs’ well for the future. 

With the exception of two ICs, the 
p.cb’s, the filter and of course the 
crystal, no special components are 
needed and in fact those used were 
obtained ex stock through the VK3 
W.LA. components service. 

Much interest has been shown in the 
development of this receiver and many 
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enquiries received for information on 
availability, P.c.b’s are available in any 
case and, if sufficient demand exists, 
the authors will undertake to provide 
kits, instructions, etc. Those interest- 
ed are asked to’ contact either author 
at the addresses given. 


RECEIVER COIL DATA 

LF. Strip 

Ti—Supplied with filter. 

T2—Supplied with filter. 
L1—34 turns 29 B & S enamelled wire 
close wound on Neosid 722/1 
former. Hot end to base of the 


former, F29 slug. 


MopuLaTon 
Exciter 


12-8 turns 29 B & S, close wound 
over cold end of Li. 

73, T4, T5—Miniature 5-pin 455 KHz. 
if. transformers. (“Rapar 6” re- 
placement iff. from Radio Parts, 
Melbourne). 


Converter 
L3—4j turns 18 gauge tinned copper, 
7/16” long on Neosid former, F29 
slug. Tapped 2 turns from’ cold 
end. Cold end to top of former. 
Ln—15 turns No. 22 B & S enamelled 
wire, close wound on Neosid 
former. F29 slug. 
L4, L5—39 turns 18 gauge tinned cop- 
per, 7/16” long on Neosid former. 
F29 slug. Hot end to top of form. 


L6, L7—As L4, L5 but cold end to top 
‘of former. 


L8, L9—As Li, L2. 


L10—53 turns 18 gauge tinned copper, 
7/16" long on Neosid former. 
Tapped 2 turns from cold end. 
F29 slug. Hot end to top of the 
coil. 

L11—53 turns 18 gauge tinned copper, 
7/16" long on Neosid former, F29 
slug. Hot end to top of coil. 

L12 (1-6)—12 turns 26 B & S enam, 
close wound on Neosid former. 
F29 slug, 


All coils wound in the same 


Note—i 
direction, 


= | i FIG.4. 
sevecron| General arrangement 
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NEW CALL SIGNS 


OCTOBER 1970 
VK3KB—E, G. Mackay, 300 Upper Heidelberg 


Rd., Ivanhoe, 36 
‘VK3QO—D. T. Bellair, 1 Mossman Dr., Heidel- 
berg, 208 


3 Laurens St, Rosebud, 


VKSAWX_S, Davies 
3939, 


‘VKSBCZ—B. G. Tideman, “Weller Lodge,” 169 
Canterbury Rd., Canterbury, 3126. 

‘VK3BEK_C, E, Middleton, 7 Shamrock Ave., 
Cheltenham, 3192. 

VESYBR—J. E, MeKenna, 14 Marshall Ave. 
foe, 3825. 

VESYEG_A. H. Hambleton, 
‘Miteham, 3132, 


10 Sharrow Ra., 


VESYEI—L, N, Osborne, 18 Male St, Brighton, 

VKSYEQ_B. J. Kemp, 1/17 Sydney St, Mur- 
Tumbeena, 3168. 

VKSYES—E, S, Rendell, 71 Broadway West, 
‘Yallourn, 3838. 

VKMZSR_A. C. Greening, 92/12 Altona St., 


Kensington, 3031. 

‘VK3ZXR—J. E, Rising, 169 Centenary Rd., 
‘Melton, 2337. 

VKACU_C, V! Whale, 237 Newman Rd., Gee- 


bung, “404. 
VKAHI-H, D. McDougall, Station: 5A_ Rocky 
Postal: P.O. Box 


Point," Weipa, 4874; 
33, ‘Gordanvale, 4868. 
VEAHITH, “J. Simpson, 13 Clayton St, Ayr, 
VEIRMON. E, MeDermott, Ridge St. 


‘tin, 4565. 

VK4ST_P. “J. Weir-Smith, 19 Souris St, 
Toowoomba, 4350. 

J. Riddell, 68 Harold St, Stafford, 

. Dickson, 4 Pullen Rd., Everton 

, dogs. 

'W. Manson, 39 Bellata St, The 

p, 4081. 

VKSDK_C.'M, Hutcheson, Yahl, via Mt. Gam- 
‘bier, ‘5290. 

VKSQY_N.’ J. Kennedy, 26 Elizabeth St, Tea 
Tree “Gully, 5001, 

VKSTA_R. A. Couzens (call, sign incorrectly 
advised as VKSAT in August list). 

VKSZTR—D. 7. Rhodes, 3 Angas Crt, 
bury, 3092. 


‘Tewan- 


Mod- 
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VK6DO—D. W. White, Station: U.S. Naveom- 


sta, Excnouth;' Postal: P.O. Box 20, 
Exmouth, 6707. 

VKGEEW. Schmitz, 18 Cowrie Cres, Mt 
Pleasant, 


VKSHK_D. E Graham, €2 Purdon Ré., Wemb- 
Tey Downs, 6018. 


VKEMD_M. D. Scott, Station: U.S. Naveom- 
sta,” Exmouth; Postal: P.O. 20, 
Exinouth, 6707. 

VKTBCTC, F. Beech, McEwans Rd., Legana, 


VKICS—A. Szopko, Beach Rd., Legana, 7251. 
VEIM—J. W. McCulloch, “Tally Ho," Pite 
VKIMA—P. M. Anderson, 21 Watchorn St, 
Launceston, 7250. 
43° Upton St, 
Launceston, ‘7250. 
VKsDW_D. W. 
VKSZSS_S. A. Stephens, 185 Carruthers Cres., 
Alice Springs, 
VKIBL—D. Barney. Not renewed. 
E, T. J. Kerby. 


cairn St, Port Sorell, 7307. 
VKINL—W. C. N, Larsen, 
n ens, $5 Carruthers Cres, 
Alice Springs, 
CANCELLATIONS 
‘Marschall, 


VKCY—H. R. Greber. Not renewed. 
VKARC_Brisbane Amateur Radio Club. 


Not 


M. Hutches 
J.’ Kennedy. 
‘M. MeGlinsey, 
z 


iow VKSQY. 
‘Not renewed. 
Olson, Not renewed. 

. C. Stables, Deceased. 

‘adie. ‘Transferred ‘to Vic. 
VK7ZB3—-B. "J. Riddell. Now  VKAZBJ. 
VKIZCS—A. Szopko, Now VKICS. 
VKBAB—B. C. Jelleit. Not renewed, 


* 


LICENSED AMATEURS IN VK 
SEPTEMBER 1970 


Full Lim, Total 
VKO 10 0 10 
vKL 82 a 13 
vKz 1408 4611889 
vKS 1300 6311940 
vK4 525 194 no 
VES 520 235 785 
vK6 359 ua 500 
VET 160 ™ 230 
vKB 33 u “4 
vK9 1 8 9 
7 78d 281 Grand 
—_ — — Thea 
OCTOBER 1970 
Fol Lim, Total 
vKo 10 0 10 
VK 2 Be 13 
vK2 1408 4611869 
‘VK3 1905 6a2 1937 
vKa 527 193 720 
VKS 519 234 153 
vK6 362 139 501 
VK? 168 ” 234 
vKB 33 2 45 
vK9 1 8 99 
‘sol 780281 Grand 


— Total 
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Modification to the Mute Circuit of the Pye Mk. 2 


RODNEY D. CHAMPNESS,* VK3UG 


The original muting circuit of the 
Pye Mk, 2 ving. a.m. transceiver leaves 
much to be desired in its method of 
operation as undoubtedly owners of 
this particular model have found out. 
‘The trouble comes about through the 
use of a relay to switch the speaker 
on and off. It is a well known fact 
that a relay requires a much higher 
current to pull it in than to drop it out. 
In other words, the relay may require 
10 mA. to pull it in, but the current 
may have to drop to 5 mA. before it 
drops out again, which actually means 
in the case of ‘the Pye Reporter that 
the muting must be much harder than 
desirable, causing weak signals to be 
missed, for the convenience of having 
muting during no-signal times. This 
used to cause me to miss many of the 
weaker signals, much to my annoyance. 


Having put up with this defect for 
some time, I decided some form of fully 
electronic’ mute was most desirable. T 
came across the circuit that follows in 
an American magazine. I have modi- 
fied it slightly so that it will suit the 
Pye, The original circuit required no 
extra valves, but this can only be so 
when the set has simple ag.c. or only 
a slightly delayed a.g.c. system, The 
original circuit used the variation in 
the screen voltage of one of the ag.c. 
controlled r.f, or if, stages, as shown 
in the second diagram, to operate the 
muting circuit. I won't describe the 
original American circuit, just the one 
suitable for the Mk. 2—it ‘will suit, of 
course, the Mk. 1 and Mk, 3 with ‘the 
addition of a small triode such as 8 

4. 


To convert the Mk. 2, first of all, 
get rash and remove all the muting 
circuit, including the relay, wiring the 
speaker line direct from the trans- 
former to the speaker. Having done 
all these drastic alterations, you will 


+24 O'Dowds Road, Warragul, Vic., 3 
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now find you have quite a bit of space 
about the 12AT7 socket. Just wire it 
as per circuit diagram and away it 
should go. 

The principle of operation is quite 
simple. With no signal input, V1 will 
have no bias and will be conducting 
as much as it is able, the 100K (R6) 
restricting the total current to a quite 
reasonable level. As a result of thi 
the anode of the OA202 will be nega- 
tive in respect to the cathode and it 
will be cut off, which means that it 
is an effective switch between C3 and 
C4 so the set is effectively muted, pro- 
viding of course that VRI is set so that 
this condition does apply. 

Should your valve be a bit different 
to mine, R4 and R7 can be juggled to 
get a voltage at the earthy end of VR1, 
which is slightly less positive than the 
voltage at the plate of the valve. This 
will mean that the diode is conducti 
and the set is unmuted as the diode will 
act as a small series resistor between 
C3 and C4. As the slider on VRI is 
advanced towards the positive un- 
earthed end, the diode will become 
reverse biased and the set muted. 

When a signal comes in, a negative 
bias is developed across the detector 
load and this is applied to the grid of 
‘V1 causing it to gradually cut off which 
means that depending on the setting 
of VR1 the set will unmute at a set 
pre-determined signal level. It might 
be noted that the set can be made to 
unmute on signals which have not even 
actuated the d.a.g.c. I can hear signals 
now that I couldn't previously and the 
mute closes quickly and positively 
after every received transmission. 

You may think that R1, R2, Cl and 
C2 are unessential for this job, but I 
can assure you that this is not so. The 
12AT7 will act quite effectively as an 
audio valve and cause the diode to 
open and close at an audio rate. Mostly 
this caused the residual noise to leak 
through, in fact, all the noise 
that the noise limiter removes 
is being amplified by this cir- 


cuit as it comes before the noise limiter. 
These four components are used as an 
audio filter so that only pure d.c. is 
supplied to the 12AT7. 


C5 is optional and is inserted to back 
up the aforementioned components to 
suppress audio leakage. 


There is only one defect with this 
circuit that I have noted which should 
be able to be corrected, This defect 
is that if there is a quite high noise 
level, say ignition, etc, the mute will 
open, giving you a large dose of noise 
that ‘can be well done without, I have 
thought of an addition to this circuit 
which may work, It consists of a small 
value capacitor of a 100 pF. or there- 
abouts possibly, followed by a diode 
and a series resistor as shown on the 
diagram dotted in. The theory behind 
this being that the noise pulses are 
much higher in frequency than the 
average audio. These are rectified in 
this circuit and applied to the grid of 
the 12AT7 to hold it fully conducting 
to counteract the negative voltage de- 
veloped by the audio detector. The 
values of this addition would need to 
be played with to get the desired effect, 


I have used this mute circuit on a 
couple of sets and in both, the result 
has been very successful and I feel I 
can recommend it. It would undoubted- 
ly be quite suitable to use in other 
valved am. equipment, hf. or v.hf. 
This mute does not give an entirely 
quiet receiver as there is still a small 
amount of high frequency audio leak- 
age across the capacity of the diode, 
but this is of such a low amount that 
it is of no consequence. 


‘The value of C2 can be varied quite 
a bit to give slower response to incom- 
ing signals and particularly noise 
pulses. A suggested upper value could 
be about 0.047 FP. 


One precaution: With the mute hard 
on, the back bias on the OA202 must 
not exceed 150 volts or the diode may 
break down. 


aypig, AUDIO 
FROM 
ave | SAMS 
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Australis-Oscar 5 Spacecraft Performance’* 


In the rather brief lifetime of the 
Australis-Oscar 5 experiment a num- 
ber of useful experimental and opera- 
tional results have been achieved. The 
satellite was launched on 23rd January, 
1970. As of this writing, 211 formal 
reports have been received from 27 
countries around the world on both 
telemetry and propagation results. 
Many other stations were known to 
have received the satellite, but did not 
submit quantative data. 

Based on reports received, here is a 
summary of the performance of each 
system on the AO-5 spacecraft: 


THERMAL BEHAVIOUR OF AO-5 

The temperature of AO-5 at ejection 
from the second stage of the Delta 
vehicle was 20°C. despite its proximity 
to the second stage engine and a very 
gold nitrogen gas jet during launch, 
The temperature, however, began to 
rise during orbits 1 through 10 and then 
stabilised internally at 43°C, +3°C,, 
where it remained for the duration of 
the satellite’s useful life. This tempera- 
ture is fairly high, although it is with- 
in the design temperature range of 19° 
to 45°C. The effects of this higher tem- 
perature were, unfortunately, all ad~ 
verse, Battery lifetime was somewhat 
shortened during the initial phase of 
discharge; but worse than this, the 
144.05 MHz, beacon power dropped off 
faster with decreasing supply voltage 
due to the decreased efficiency of the 
rf, power output transistor. 


External temperature measurements 
were higher in sunlight and cooler dur- 
ing eclipse periods as observed by many 
reporting stations. As the spacecraft en- 
tered the dark portion of the orbit the 
skin temperature dropped from its 55°C 
average to 42°C, 3°C. The internal 
temperature, however, remained fairly 
constant, dropping only two to three 
degrees ‘during the entire eclipse per- 
iod. Acknowledgment is due to Bill 
Armstrong, WOPG, John Fox, WOLER, 
Nastar, K2SS, and others for their data 
in this area, 

‘The spin rate about the X-axis in 
later orbits became quite slow so that 
the skin sensor located on the +¥ sur- 
face showed changes in temperature as 
parts of the satellite rotated in and out 
of its own shadow. This data was most 
useful in determining the roll rate about 
the stabilised axis of the spacecraft. 
John Goode, WSCAY, reported this 
data for many orbits between 100 and 
260. Skin temperature data indicated a 
spin period of 7 to 8 minutes about the 
X-axis after the initial 100 orbits. An 
example of this data is shown in Fig. 1 
for orbits 168, 205 and 206, along with 
horizon sensor data? 


THE AO-5 POWER SYSTEM 

The spacecraft battery voltage de- 
creased with time faster than predicted 
by pre-launch testing of individual cells 
(see Fig. 2).7 It is now known that 


"Reprinted from “QST," December 1970. 
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By JAN A. KING, W3GEY 


the accelerated battery discharge was 
caused by two factors. First, the higher 
satellite temperature accelerated the 
normal chemical reaction in the alkali- 
manganese batteries. Secondly, an addi- 
tional 18 mA. of current was attributed 
to a failure of the 10 metre modulator 
that occurred on orbit 3. It was verified 
that the 18 mA. was independent of the 
ten metre transmitter itself by com- 
manding the transmitter off and obsery- 
ing that the extra current was still 
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present. The ten metre modulation 
failure has also been attributed to the 
higher spacecraft temperature. 


MAGNETIC ATTITUDE STABILISA- 
TION SYSTEM AND HORIZON 
SENSORS 

One of the best operating systems 
on board the satellite was not electronic 
in nature. The Magnetic Attitude Sta- 
bilisation System (MASS) functioned 
more efficiently than some of us had 
anticipated. Early reports indicated 
that antenna nulls were occurring on 
the 144,05 MHz. signal once every 15 
seconds, making telemetry decoding 
very difficult. By orbit 100, signal fades 
had reduced to one or two per station 
pass (approximately 20 minutes in 
duration). ‘To the Amateur using the 
spacecraft this is a significant improve- 
ment over past satellites in the Oscar 
series and should prove to be a valu- 
able tool in future Amateur spacecraft 
to achieve the continuous reception of 
a down-link signal, 

The three orthogonal earth or hori- 
zon sensors used in the spacecraft were 
2N2452 photo-transistors operated in a 
diode mode, having a spectral response 
between 5,000 and 10,500 A.’ Each 
sensor's field of view had been’ stopped 
to 5 degrees by a small columation tube, 
A photometric calibration of these sen- 
sors was, unfortunately, not under- 
taken due to the shortage of time in 
the test schedule. While the original 
design of this part of the telemetry 
system was to give an on-off indication 
when looking toward or away from the 
bright earth, the devices were found to 
be more sensitive and capable of de- 

ing the decreasing brightness of the 
atmosphere as the sensors view- 
ed the earth-to-space transition, 


When viewing the bright earth the 
telemetry output indication was ap- 
proximately 1450 Hz. and during the 
transition the telemetry frequency 
gradually decreased to a dark condition 
of 600 Hz. 


Amateurs using a fast discriminator 
to decode the modulation observed, 
during periods of good signal strength, 
small variations in the frequencies of 
the telemetry tones as the sensors 
swept across the earth's disc. These 
were attributed to cloud formations. 
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Two examples of this data are shown 
in Fig. 3. 

With a discriminator of this type, the 
Goddard Amateur Radio Club, WA- 
3NAN, decoded telemetry information 
for ail the passes received‘ Fig. 4 
shows horizon sensor information for 
various passes. Each frame shows the 
maximum rate of change of brightness 
observed on any of the sensors during 
a given pass. During orbit 4 the maxi- 
mum observed rate of frequency change 
was found to be 700 Hz. per second, 
while pass 192 exhibits a maximum 
rate of change of only 10 Hz. per sec- 
ond, This is indicative of the reduced 
spin rate of the satellite. 


Ee + ¥ + 
PaaS a 
- we + 
PAE Fl EEEH 
Pass No as No. 64 


Fig. 3—Two examples of variations in the plus-Y 
Sensor output due to vs in the earth’s 
brightness, "Note the sudden Increase and decrease 
In intensity during the frame from pass 54, This 
Ig thought to be due to the sensor sweeping across 
@ bright cloud region, Time divisions are 1 sec. 


During daytime ascending _ nodes, 
after the spacecraft had stabilised, a 
regular sensor pattern was observed. 
W5CAY demonstrated this data most 
effectively (see again Fig. 1). The 
X-axis shows no true periodic nature, 
but rather a gradual transition followed 
by small variations about an average 
“light” condition, The ¥ and Z sensors 
show a periodic behaviour character- 
istic of the satellite's roll rate about 
the stabilised X-axis. The skin tem- 
perature shows a cyclic variation as 
the +¥ face rotated in and out of the 
spacecraft’s own shadow. Of particu- 
lar significance is to observe that the 
Z sensor always lags behind the Y 
sensor (approximately two minutes) in 
detecting the earth. With the +X-axis 
pointing north as the satellite crossed 
the equator, the spacecraft spin was 
thus clockwise as observed from the 
north pole of the earth. 


‘The maxima in the external tempera- 
ture curve were (within experimental 
error) out of phase with the +Y¥ sen- 
sor. Since the Tyxr thermistor was 
located on the +¥ face, then the tem- 
perature was a minimum during times 
when the +Y face was viewing the 
earth. This is, in fact, the time when 
the +¥ face should’ have been in 
shadow. 


As the spacecraft travelled north 
from the equator the +X-axis should 
have begun to dip toward the earth as 
the strong dipole moment of the satel- 
lite (11,800 pole-em) followed the local 
geomagnetic field vector which caused 
it to rotate twice per orbit (see Fig. 
5). WS5CAY's data showed that the 
+X-axis sensor did begin to gradually 
come on shortly after his signal ac- 
quisition time over a period of several 
minutes. This is precisely what one 
would have predicted as the -+-X sensor 
looked deeper into the earth’s atmos- 
phere which reflected more and more 
scattered light into the sensor. 
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Stations Reporting 


Stations Reporting Telemetry 50% 


Stations Reporting 
Telemetry <50% 


Region Useful Data of Passes of Passes 
1 66 52% 48% 
2 114 32% 68% 
3 ETT 45% 55% 


Table 1. 


‘The average roll period observed in 
this data is 7.5 min. This is thought 
to be the degree of stabilisation that 
persisted until the termination of the 
satellite's active life. The effectiveness 
of this system is best evaluated in 
terms of the very large reduction in 
the signal fading rate due to antenna 
nulls, This, in turn, implies an over- 
all reduction in the’ loss of spacecraft 
data. For a satellite in the Amateur 
Radio Service it is apparent that this 
method of stabilisation is most effective 
and very easily implemented. 


THE AO-5 COMMAND SYSTEM 


A telecommand link on two metres 
was utilised to turn on and off the ten 
metre beacon transmitter in an effort 
to conserve the spacecraft’s power 


beacon which consumed 0.6w. of power, 
was to be commanded on during week- 
ends when a maximum number of users 
was anticipated. 


Prior to launch, considerable diffi- 
culty was encountered with the space- 
craft command receiver due to in-band 
interference from the 144.05 MHz. 
beacon transmitter. It was only pos- 
sible to eliminate the interference by 
adding a steep skirted bandpass filter 
centered at the command frequency. 
This filter gave 50 GB. of rejection at 
the beacon frequency, but unfortun- 
ately had a relatively high insertion 
loss when placed in front of the re- 
ceiver. The result was that the com- 
mand receiver required a signal of —76 
dBm. (35.4 uV.) under ambient (room) 
conditions to decode a command. This, 


supply. An am. tone modulation tech- to be sure, was considered marginal 
nique was employed. The ten metre performance. 
Pass No. 4 Pass No. 42 


Pass No. 16 


7 


Pass No. 54 


Pass No. 154 
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tor of 70 in only 15 de 
‘stration of the effectiveness of the stabilisation system. Time di 
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limb transition for various passes of 
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‘The problem was further complicated 
by a detuning of the second if. stage 
that occurred during tests under vac- 
uum conditions. This problem could 
not be traced to a single component in 
a timely fashion so it was decided to 
peak the receiver for maximum sensi- 
tivity under vacuum conditions. When 
the receiver was again tested under 
vacuum conditions the sensitivity was 
observed to be 10 dB. better. Thus, it 
was expected that the in-flight sensi- 
tivity would improve some 10 dB. over 
its ambient condition, giving a final 
sensitivity figure required to operate 
the decoder of —86 dBm. The space- 
craft was launched with the receiver 
in this condition, 


Fig. 6 shows a plot of the spacecraft 
total current during the entire lifetime 
of the two metre beacon, when tele- 
metry data could be obtained." From 
this data it is clear when commanding 
occurred and the status of the ten 
metre beacon during the lifetime of 
the satellite. 


71038 Command Antena 
0-5 26 Transmit 
_ AO 2 Tanoniting 


Fig. 5—Motion of a magnetically orlentad 
Se paeelite ina poler orbit. 


Table 3 lists the command transmit- 
ter schedule, indicating the successfully 
transmitted ‘commands and the effec- 
tive radiated power used to execute 
the command. Although early com- 
mand attempts were unsuccessful, after 
orbit 72 it became increasingly less 
difficult to achieve a successful com- 
mand and it became possible to main- 
tain the week-end-only operation 
schedule for the ten metre beacon as 
originally planned. It is felt that the 
increased overall sensitivity of the 
command system was due to a com- 
bination of factors: 


(a) Spacecraft command antenna 
orientation favourability (partic 
ularly over Australia, due to the 
effectiveness of the magnetic 
attitude stabilisation system), 

(b) Reduction of the interfering sig- 
nal level (144.05 MHz.) as the 
battery voltage (and hence the 
power of the beacon) decreased. 

(c) Stabilisation of the command 
receiver temperature and pres- 
sure which improved the sensi- 
tivity of the receiver. 


‘The effectiveness of the command 
system, particularly despite the re- 
ceiver ‘problems, is of particular sig- 
nificance to future Amateur space ex- 
periments. It not only demonstrated, 
for the first time in an Amateur satel- 
lite, the effectiveness of ground com- 
mand as a means of switching various 
experiments on and off, but of greater 
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significance, it represents an effective 
means of controlling Amateur space- 
craft emissions so as to prevent inter- 
ference to other services who may share 
the Amateur bands. This should help 
assure the continuing usage of Amateur 
space experiments without the need for 
power flux limitations imposed on the 
satellite down-link signal. 


SPACECRAFT LIFETIME 

As previously indicated, the failure 
of the ten metre modulator is consider- 
ed responsible for the increased battery 
current drain of 18 mA, This additional 
current drain shortened the lifetime of 
the satellite. The two metre beacon 
could be received through approxi- 
mately orbit 280 on the 23rd day after 
launch, The ten metre beacon was 
turned’ on by command on orbit 261 
and was left on continuously until it 
reached end of life around orbit 560 
on the 46th day after launch. The 
difference in beacon lifetimes is due to 
the variation in cut-off voltage for the 
transmitters. The two metre trans- 
mitter power output went to zero very 
rapidly at a_ supply voltage of 15v., 
while a significant output could be ob- 
tained from the ten metre transmitter 
even at voltages as low as ten volts. 
While the spacecraft lifetime on two 
metres was shorter than the design 
lifetime of thirty days, a significant 
quantity of telemetry data was obtain- 
ed never the less. 


THE NATURE AND RELIABILITY 
OF AMATEUR REPORTS 

An additional feature of the AO-5 
experiment was the opportunity to 
evaluate the performance of Amateurs 
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in reporting scientific-type data, After 
allowing several months to be certain 
that all late reports had been received, 
an effort was made to determine what 
type of information Amateurs were 
most interested in reporting and ap- 
proximately how much variation in 
measurement occurred from station to 
station. 

It was decided to report on the re- 
sults by LT.U. regions since different 
satellite passes were common to these 
regions, ie. Region 1 (Europe and 
Africa) could generally not hear the 
same passes as Region 2 (North and 
South America) and so forth. Table 
1 lists the number of useful’ reports 
received from each region and those 
which did and did not contain tele- 
metry information, We may infer that 
stations not reporting telemetry re- 
sults were primarily interested in other 
aspects of the experiment or in phen- 
omena such as Doppler measurement. 
(Only the telemetry results are covered 
in this report since they were the 
primary indicator of the spacecraft per- 
formance. Another report prepared by 
Raphael Soifer, K2QBW, gives a de- 
tailed presentation of the ionospheric 
propagation results of AO-5.) 


fs 


5 CURRENT (HA) 


a  ) 
OnDIT NUMBER 


Fig. 8. 


Table 1 indicates that, on a percent- 
age basis, Region 1 and Region 3 par- 
ticipated more actively in the tele- 
metry decoding activities. ‘This is 
somewhat surprising, since it was an- 
ticipated that U.S. Amateurs would be 
suitably equipped to make telemetry 
measurements. 

Tt was of interest to determine the 
variation in measured values from as 
many stations as possible during a 
single pass. Variation in spacecraft 
parameters for a short period when the 
satellite passed over a given region, 
was thought to be quite small (except 
for skin temperature variation) during 
daylight passes. The variation in data 
from reporting’ stations, then, can be 
primarily considered as’ individual sta- 
tion measurement error. In each region 
a particular pass was chosen for which 
a maximum number of reports was 
received. 

Table 2 shows data for each station 
reporting and the range in data as well 
as the maximum percent. of error from 
the median value. The error observed 
for the spacecraft battery voltage shows 
the lowest error due to the relatively 
“flat” nature of the voltage-to-fre- 
quency conversion curve and the fact 
that most of those reporting rounded 
off the reported measurement (as call- 
ed for by the telemetry reporting form). 
Certain stations (those underlined) 
were used as control stations for each 
region since they were known to have 
better than average decoding equip- 
ment. 


e360 
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All regions show comparable data 
error. The magnitude of the error (less 
than 10% max.) was approximately 
the error estimated prior to the launch. 
This data does not utilise more power- 
ful statistical methods that could be 
used to more accurately evaluate the 
data (ie. a uniform probability density 
was assumed for all data). The maxi- 
mum error figure of 10% does indicate 
that Amateurs throughout the world 
are capable of making significant data 
measurements with considerable ac- 
curacy. 


SUMMARY 


With the exception of a failure in 
the modulator of the ten metre beacon 
transmitter, all Australis-Oscar 5 mis- 
sion objectives were met: 


(a) The spacecraft was effectively 
stabilised to two revolutions per 


orbit (geometric alignment) 
within the lifetime of the satel- 
lite. 


Reliable Amateur spacecraft tele- 


b) 
: command was demonstrated. 


(e) Partial success was obtained in 
achieving the design lifetime of 
several weeks for both space- 
craft transmitters using only 
chemical batteries. 


While the response to AO-5 was 
gratifying (many stations reported it 
to be the most interesting Amateur 
space activity to date) it does not com- 
pare with the level of excitement that 
was generated by the repeater satel- 
lites such as Oscar III. AMSAT is pre- 
sently planning a next generation of 
Oscars. These satellites will carry two 
repeaters and an ry. telemetry sys- 
tem capable of measuring as many as 
60 parameters. The design lifetime of 
these satellites will be one year, using a 
solar cell power source. Whether you 
are interested in rttty., £m., am. s3.b., 
DX traffic handling, or even contesting 
there are activities and special experi- 
ments being planned for you with 
Oscar 6. If you are interested in find- 
ing out how you can contribute to this 
new and exciting chapter in Amateur 
Radio write: AMSAT, P.O. Box 27, 
Washington, D.C., 20044, U'S.A. 


(c) The effectiveness of the seven RISLAOURATEY: 

channel telemetry system was a 

verified. Amateur data generally Rate, taken, from |, series of reports oy 

showed less than +10% varia- Sonn Goode, WSCAY. 

tion from median values. 2 Data taken from Australis-Oscar 5 (A Sum= 

(d) Significant results, were obtained Br a a a neat 
on propagation effects over the a a Eee 
satellite-to-earth link in the ten —* Dotegtaten fiom. ston “rn the SNS06/SNSSSE 

metre ban NPN Planar Phototransistor, 5762, 

Command Station Station Orbit Purpose of the Command 
Number E.R.P. Commanding Number (Other Comments) 

110 KW. WATIOX (USA) 1/28 61_—-10M Beacon off (first 
command of Amateur S/C) 

2 20 KW. —-VKSZBJ (Aust) 1/2972 10M Beacon on 

3 10 KW. —-VK3ZBJ (Aust) 1/31. «97 Command Receiver Freq. 
Check (Beacon off, on; 
off, on) 

4 20 KW. —-VK3ZBJ (Aust) 2/2123. 10M Beacon off 
(routine) 

5 10 KW. —-VK3ZBJ (Aust) 2/6 += 172. 10M Beacon on 
(routine) 

6 10 KW. VK3ZBJ (Aust) 2/9 += 210. 10M Beacon off 
(routine) 

6 20 KW. —-VK3ZBJ (Aust) 2/13 260» 10M Beacon on (last 
command during S/C 
lifetime) 

Table 3. 


CHOOSE THE BEST—IT COSTS NO MORE 
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©. T, LEMPRIERE & CO. LTD, Heed Office: 31-41 Bowden St. Alexandria, N.&.W., 2018 


‘and at Melboume — Brisbane — 
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‘Adelaide — Perth — Newcastle 


4, Information 
reduced at the Goddard Space Flight Centre, 
NASA, by the Goddard Amateur Radio Club, 
¥ 


from preliminary, data 


5. Fischell, Robert E., “Magnetic and Gravity 
Altitude Stabilisation of Earth  Satellites,”* 
Report CM-096, John. Hopkins Univ. Applied 
Physics Labs., May 1961, p. 38. 

6. Op. Cit., John Fox, WOLER. 

7. Solfer, “Raphael, “Ionospherie Propagation 
from “Australis-Oscar 5" (A. Survey” Report 

to the Radio Amateur Satellite Corporation), 

“QST," Getober 1970, p. 54 

©p. Cit., Soifer. 
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“CQ” W.W. W.P.X. S.S.B. 
CONTEST, 1971 


PRECIS OF RULES 
Date: 27th/28th March. 
‘Start O000GMT Saturday, finsh 2400 
‘Only 30 hours out of the 48 
hours are permitted for single operator worl 
ing. The 18 hours of rest may be taken in up 
to five periods during the contest. and such 
periods must be logged. 
18 to 28 MHz, 
: Two-way s.8.b. only. 
Exchange: RS report plus three digit contact 
number commencing with 001. 
Scoring: QSO Points— 


18 to 7 14 to, 28 
MHz. ine, Miz, inc. 
Between stations on differ- 


‘ent continents 6 3 

Between stations in” the 

‘same continent but in 

different countries. 2 1 
SO between stations in the same continent 


and in ‘the same country are permitted for 
multiplier purposes only. 

Multiplier: Determined by the number of 
different prefixes. worked, A prefix Js con~ 
sidered to be the two or three letter/number 
combination which forms the first part. of, an 
Amateur call, eg, Wi. 31, WAL, 4X4, 4Z4. 
Bach prefix may be cointed only once during 
the test. 


Total: Single operator, si 
points multiplied by the’ nui 
Prefixes worked: single ope 
{otal QSO- points from all’ bands multiplied by 
total number of different prefixes ‘worked, 
N.B.—A station may be worked once on each 
band for QSO point credit. However, ‘prefix 
gredit can be taken only once regardless of 


In gach category for each call art 
be ingle bat 
award the log must contain a minimum of 12 
hours of operation. 
Logs to be postmarked no 
1971, and “addressed to. 


W.P.X, §.8.B. Contest Committee, 14. Vs 
venter’ Ave., Port Washington, Long Island, 
NeY., USA, 11050. 


Note: Complete rules are published in recent 
Q” magazine. 


PROVISIONAL SUNSPOT NUMBERS 


DECEMBER 1070 


Dependent. on observations at Zurich Obser- 
vatory and its stations in Locarno and Arosa. 


Day Day R 
1 IB as oe 65 
2 wo eo 
3 Bl 0 
4 » 38 
5 20 101 
8 Anca 
7 2 90 
8 23 6 
Hy prt 63 
0 25 68 
u 26 61 
a 27 50 
13 28 a1 
“4 29 50 
5 30 cit 

n 65 
Mean equals 76.6. 
Smoothed Mean for June 1970: 105.1, 
Predictions of the Smoothed 
‘Monthly Sunspot Numbers 
January 85 April 79 
February 83 May 77 
March 81 June 75 


—Swiss Federal Observatory, Zurich. 


Amateur Radio, March, 1971 


COUNTER USED FOR 
FREQUENCY MEASUREMENT 


PART TWO- 
GATING, DISPLAY TIME, RESET 


ROBERT H. BLACK,* M.D., VK2QZ 


The previous article in this series 
introduced the element of time as a 
first step towards measurement of fre- 
quency, I'm not sure what time is, 
especially these days, since the Inter- 
national Committee ‘of Weights and 
Measures have been playing around 
with it (see Sheldon and Evans, 1965). 


However, for our purposes, something Completed Frequency 


related to WWV or VNG was sufficient. Meter. The second 


We are concerned with counting — regulated power 
pulses over 2 standard interval of time supply is contained 
and displaying the count for sufficient in the “Counter 
time for it to be read. The counter is Control Unit 
reset to zero after each count and the 
process can be repeated over and over. 
‘The display will be apparently continu- 
ous if the time intervals are short 
enough (1/100th second), but shorten- 
ing the counting time results in the 
loss of significant digits. 

‘The circuit diagram shows a control 
unit which, in effect, produces batches 
of pulses for counting which are separ- 
ated by time intervals for visual display 
followed by appropriate reset pulses. 
The unit also allows some amplification 
of the input signal which is converted 
to a series of positive pulses by means 
of a Schmitt trigger. The input ampli- 
fier could readily be elaborated and 
some overload protection provided. 
However, it is sufficient for present 
needs, 

The gated amplifier is alternatively 
opened and closed by the time-pulse 
operated bistable. The best operating 
condition is found by adjusting the 
bias with a potentiometer which is 


input To 


later replaced by an appropriate fixed 
resistor. The input to the gate from 


4 


O- 
INPUT To RESET 
_ 


the Schmitt trigger is a little weird 
and, no doubt, a more orthodox ar- 


rangement could be made to work. Note 
that the diodes in the gate circuit are 
silicon diodes—these can be different- ee 
iated from germanium diodes because 


they require a slightly higher voltage 983 290p 


before they start to conduct. 

Equal count and display times are 
obtained when the reset pulse is taken 
directly from the time-pulse operated 
bistable. The version shown in the 
photograph includes an additional mon- = 
ostable in the reset circuit which sets 


the counter to zero an appreciable time {secs 
before counting of the next batch a 
begins. No real advantage was derived ifo000 


when this was included, 

The time pulses are derived from His00:0} 
the unit already described. Two bin- 
ary counters, arranged as decade divid— 
ers, are actually included in the Control 

(Continued on Page 15) 


*2 Yerton Avenue, Hunter's Hill, N.S.W., 2110. 


Amateur Radio, March, 1971 


# ADJUST WITH 10K POT. 


O+ 
hav Res. 


INPUT TO 
COUNTER 


| CONTROL 
UNIT 


Page 13 


SOLID STATE CONVERSION OF THE G.D.O.* 


Circuits for modernising your Grid-Dip Osc. to obtain greater flexil 


‘The grid-dip oscillator is one of the 
most useful items of test equipment to 
have around the Amateur station. ‘The 
main short-coming of most tube-type 
g.do’s is their requirement for ‘ac. 
power, This is no problem at the work- 
bench, but it is a definite limitation for 
portable or mobile work. Anyone who 
has used a g.d.o, to tune an antenna 
knows what a chore it can be to run 
an a.c. power extension line up a tower 
—not to mention the safety hazard. 

Today's catalogues offer a selection 
of solid state “dippers” in an attractive 
price range. They have the advantage 
of being usable anywhere. If you 
already have an older g.d.o, you may 
have considered trading it in for one 
of the contemporary models, or maybe 
even building a solid state unit from 
scratch, 

A simpler and much cheaper solution 
is to convert your tube g.d.o. to a solid 
state circuit, If you are reluctant about 
tearing into a commercially built unit 
or kit—don’t be. ‘The conversion task 
is simple, painless, and can be done in 
an evening. The ‘result will give you 
the performance and flexibility of ‘the 
latest models at a fraction of the cost. 


| Tune i 
Gaawesron 
Frawe’ 


rouwvoeo 


o e 
‘Typical tuned circuits used in 9.d.o's, 
‘ator ‘tank | shown in A; parallel” grounded 
‘and parallel’ ungrounded versions in B and C. 


THE TUNED CIRCUIT 

Before you reach for the soldering 
iron, inspect your tube-type g.d.o’s 
schematic. The tuned circuit will in- 
fluence your decision on the solid state 
circuit to use, You'll want to keep 
the tuned circuit intact as well as the 
dial calibration, Thus, you won't have 
to change your plug-in. coils. 

The gd. is nothing more than a 
simple oscillator. In tube types, the 
rectified grid current is measured on 
a meter to indicate a “dip” when power 
is absorbed from a nearby resonant 
circuit. Solid state devices don’t have 
grids, or course, so an indication on @ 
solid state g.d.o’s meter is obtained from 
the oscillator’s rectified output. The 
basic operating principle is the same 
in both circuits. 

Common tuned tank circuits used in 
commercially built gdo’s are shown 
in Fig. 1. Your schematic will show 
if your unit has a  split-capacitor, 


‘Reprinted from “Ham Radlo,” June 1970. 
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parallel-grounded, or _ parallel-un- 
grounded tank. This will determine the 
type of solid state circuit you can use. 

For the solid state device, you have 
a choice of a bipolar transistor, FET, 
unijunction transistor, or tunnel’ diode. 
All give good performance with minor 
variations. For simplicity, only the 
first two are considered. However, if 
you have a favourite unijunction diode 
circuit you might try it, Your final 
decision’ will probably be based on 
what's on hand. 


Fig. 2—Solld state 9.4.0. with 

‘aplit-stator tank. A PNP tran. 

sistor could also be used by 
reversing battery polarity. 


NPN OR PNP CIRCUIT 

An NPN transistor circuit I used in 
converting a Heath model GD-1B, 
which has a split-stator tank, is shown 
in Fig. 2. This circuit worked well 
with many transistors, including the 
2N2926 and 2N706, up to 200 MHz. 

A PNP transistor may be used in 
the same circuit if you reverse the 
battery polarity. In both cases oscilla~ 
tor output was more stable than in 
the original tube circuit. Less frequent 
adjustment of the sensitivity control 
was required during measurements. 


COMMON-BASE CIRCUIT 

If your tube g.d.o, has an ungrounded 
parailel tank, the common-base circuit 
shown on page 442 of the R.C.A. Tran- 
sistor Manual, Series SC-12 (repro- 
duced in Fig. 3) is suitable. 


FET OSCILLATOR 


The circuit I finally used to convert 
my Heath GD-1B is shown in Fig. 4. 


ility and sensitivity 


Advantages over the circuit in Fig. 2 
are fewer components and greater sen- 
sitivity in obtaining a dip. This circuit 
requires a higher voltage supply, how- 
ever. I used two 9-volt transistor bat- 
teries in series to obtain full-scale 
meter deflection over the instrument's 
range. 

Since it is impractical to illustrate 
all the applicable circuits for gdo. 
conversion, I’ve included a list of art- 
icles in the references that should con- 
tain circuits you can use. 


escusaron 
RCUIT 


DETECTOR 7 METER 
‘neuir 


CONSTRUCTION 
After you have selected a suitable 
circuit, you are ready to start con- 
struction. Remove all the original 
oscillator and power supply components 
(it any) and their wiring. Don't re- 
move the tuning capacitor, coil socket, 
meter or sensitivity control, Take care 
not to disturb the wiring between the 
tuning capacitor and coil socket, 


The logical spot for the transistor is 
that vacated by the tube. You can 
mount a transistor socket on an adap- 
tor plate placed over the tube socket 
hole. If you don’t like transistor sock- 
ets, cut and drill a small piece of per- 
forated board and mount it over the 
tube socket hole. Flea clips inserted in 
the board will allow permanent solder- 
ing of the transistor—but don’t do this 
until all other components are mounted. 

After assembling and wiring the 
components, temporarily attach the 
transistor leads to the flea clips with- 


Fig. 3—Common-base 9.d.0. 
clrouit reproduced from 
R.C.A. Transistor Manual. 
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out soldering. This allows preliminary 
checkout. 

Component leads must be kept short, 
particularly those connected directly 
to the transistor and the tuned circuit. 

Small-value capacitors should be 
high grade silver mica. Bypass cap- 
acitors should be ceramic, not paper, 
to avoid stray resonances in the oscil- 
lator. All resistors are composition 
type, } or $ watt. 

‘The battery may be mounted in the 
space previously occupied by the power 
supply, using an appropriate bracket 
for the type of battery suited to your 
voltage and space requirements, Be 
sure to wire the battery connector with 
the correct polarity for NPN or PNP 
transistors, 

In the circuits shown in Figs. 2 and 
4 the sensitivity control is a 250K, 
linear-taper potentiometer. If your 
g.do. uses a lower value, I suggest 
replacing it with a 250K potentiometer 
and an s.p.s.t. switch to control the 
battery power. 


CHECKOUT 


After wiring and carefully checking 
the circuit, install the battery and tran- 
sistor. Plug in a coil, apply power, 
and turn up the sensitivity control. If 
you don’t get a meter reading, the 
circuit isn’t oscillating or you forgot 
to use a heat sink when soldering the 
diode rectifier. 


Assuming you obtain a reading, in- 
erease the control for full-scale meter 
indication and tune the capacitor from 
minimum to maximum to check for 
full-scale readings over the entire 
range, Repeat this for each coil. If 
any false dips are noted without the 
coil coupled to another circuit, you have 
a “built-in” resonance. Most likely this 
will occur on the higher frequency coils 
(40 to 200 MHz.) if lead lengths are too 
long or if non-resonant bypass capaci- 
tors were used. 


TO LOWER TO INCREASE 
FREQUENCY FREQUENCY 
° °e 
Fig. 5—Methods for adjusting, g.d.0. coils 
for calibration correction. 
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CALIBRATION 

Finally, check the dial calibration by 
beating the oscillator against a good 
communications receiver. Calibration 
may be a bit off if stray capacitances 
of the new circuit vary from the orig- 
inal. While most dippers are only 
approximately calibrated, you will 
want to maintain reasonably accurate 
calibration. Loosening the dial-locking 
screw and re-adjusting its position rela- 
tive to the tuning capacitor will take 
care of most cases. However, if the 
calibration error exceeds this’ method 
of correction, or if the error occurs only 
on certain coils, the following tips will 
help. 


Sliding a one-half inch strip of 
aluminium foil over two or three turns 
of the coil will lower its frequency. 
Conversely, a single shorted turn of 
wire placed around the form will in- 
crease the coil’s frequency as you slide 
it toward the coil. Fig. 5 illustrates 
these methods. After calibration has 


Fig. 4.—Grid-dip oscillator using 

an FET, This clrcult provides 

Greater sensitivity with less 

coupling because of FET's high 
Input Impedance. 


been adjusted, the shorted turn or foil 
strip may be permanently cemented 


in place. 
REFERENCES 
1. L. G. McCoy, age. ‘A Field Effect Tran- 
sistor Dipper: Feb. 1968. 
2. Calvin, "Sondergoth,”  WSZTK. 
Szeillators,” "13" March 1969. 
3.5. R. Fisk, WIDTY, “Designing Transistor 
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TECHNICAL ARTICLES 


Readers are requested to submit 
articles for publication in “AR., 
in particular constructional articles, 
photographs of stations and gear, 
together with articles suitable for | 
beginners, are required. | 

| 

if 


Manuscripts should _ preferably 
be typewritten but if handwritten 
please double space the writing, 
Drawings will be done by “AR. 
staff. 
Please address all articles to: 
EDITOR “AR.” 
P.O. BOX 36, 
EAST MELBOURNE, | 
VICTORIA, 3002 i 


COUNTER USED FOR 
FREQUENCY MEASUREMENT 
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Unit to allow counting for 1 second and 
10 second intervals. The longer time 
interval is necessary to count the last 
column (cycles) when the frequency 
ia 1 MEE (as the Input fy divided by 
ten). 


WHAT DOES IT DO? 

Well, what does the thing do? It 
counts the 10 cycles per second output 
of my unijunction sweep generator. It 
counts the output from a small tran- 
sistor oscillator using a 1 MHz. crystal. 
While counting for 1 second at this 
frequency the overflow indicator comes 
‘on but it is easy to see how many times 
the 104 decade has counted. If you 
count for 1/10 second you lose a decade, 
of course, but the ‘blinking display 
allows rapid calibration of an audio 
oscillator—you'll never go back to Lis~ 
sajous figures. The last figure displayed 
will, of course, vary so that a fre- 
quency of 1 MHz. may be displayed as 
(1)000 00(0) or (1) 00 001(0) — this 
is the nature of the beast, 


COMMENTS, 

Some comments are necessary. The 
input as shown is not protected (I 
don't seem to use valves any more) 
and ‘resetting 9 x 104 activates the 
overflow indicator. The amplifier in 
the Control Unit will act as a receiver 
if you put an aerial onto the input— 
put your finger on it and measure your 
frequency! It will also count 100/sec- 
ond if you feed it with insufficiently 
filtered ‘dc. It may be necessary, on 
occasion, to pay some attention to the 
input impedance of this amplifier. 

It may be appropriate to point out 
that this was a project for the long 
winter evenings. Indoor summer tem- 
peratures in Sydney occasionally rise 
to a level at which transistor devices 
misbehave if there is no temperature 
compensation, 

The three sub-units are mounted in 
a cabinet as illustrated in the photo- 
graph, The second 12 volt regulated 
supply is identical to the first and is 
included in the Control Unit, 

Thanks are due to Mr. D. Cato for 
panel decoration of the Counter Unit 
and Dr. Bruce McMillan for the photo- 


aphs. 

= REFERENCES 

Sheldon, J. H., and Evans, J., 1965. Frequency 
‘and ime standards; “Application ‘Note 82, 
Balo ‘Alto, Callf.; Hewlett-Packard, 


SUBSCRIPTIONS DUE 


All members of the W.LA. are 
reminded that annual subscriptions 
are now due and should be paid 
promptly to their Divisional Secre- 
tary. Non financial members will 
not receive a copy of “AR.” and 
back copies may not be available 
upon request. To preserve contin- 
uity of your files of “AR.,” please 
pay your annual subscription now. 
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POWER IN A.C. CIRCUITS 


LECTURE No. 8A 


Lectures 5, 6, 7 and 8 have dealt 
with some aspects of alternating cur- 
rent and this lecture proposes to carry 
these further and deal with the power 
in ac. circuits, i 

In Lecture No, 6 we described briefy 
a perfect a.c. generator and stated that 
if a purely resistive load was con- 
nected to it, then all the power flowing 
in the resistor would be used. This is 
because the resistor has unity power 
factor and no power is returned from 
the resistor to the generator as all the 
power in the resistor is converted into 
heat. 

In an alternating current circuit con- 
taining only pure resistance the cur- 
rent and voltage are in phase. That is, 
the voltage and current pass through 
corresponding parts of their cycle at 
the same instant. 

For instance, if the generator voltage 
equation is 

e = Ey sin ot 
11 sin 377 t 
then the current through the circuit is 
i= In sin (wt + ¢) 
Tx sin (ut + 0°) 
5.66 sin 377 t a. 
where » means maximum. 


‘The voltage and current may differ 
widely in their amplitudes, the fre- 
quency factors are equal and the phase 
angle between current and voltage is 0°. 

Tt should be obvious that Ohms Law 
says nothing about maximum, average 
or effective values of current’ or volt= 
age, Any of these values may be used, 
ie. maximum current may be used to 
find maximum voltage, but. maximum 
current is not used to find, say, the 
effective voltage unless the proper con- 
version constant is introduced into the 


It is the usual practice to consider 
all a.c, voltages and currents as “effec~ 
tive” ‘values unless stated otherwise. 
The term rms is frequently used in 
place of “effective”. 

In a direct current circuit the power 
is equal to the product of the voltage 
and current, that is 

Power = Volts x Amperes 
This is true, also, for alternating cur- 
rents for instantaneous values of volt- 
age and current, ie, the instantaneous 
power is 

p=ei 


@ is the voltage curve 
Tig the current curve 
P is the power curve, 


*@ Adrian Street, Colac, Vic., 3250. 


Page 16 


tures by C. A. Cullinan, VK3AXU, 
at Broadcast Station 3CS for stud- 


’ ‘+ 
| © Continuing the series of lec- | 
| ents studying for a P.M.G. Radio | 
+ 


Operator's Certificate. 


eh 


When a sine wave of voltage is im- 
pressed across a resistance, the rela- 
tionships of voltage (e), current (i) 
and power (p) are shown in Fig, 1. 
For clarity the amplitudes of ‘the 
voltage and current are different. 

The voltage which exists across the 
resistance is in phase with the current 
flowing in the resistance. An examina- 
tion of Fig. 1 shows that at the start 
of the cycle, both voltage and current 
commence at 0° and each reaches its 
maximum at 90°. Both fall to zero at 
180°, then rise ‘to maximum in the 
opposite direction at 270°, then again 
fall to zero at 360°. 

In this case there is no phase differ- 
ence between the voltage and current 
and this is the condition for unity 
power factor, ie. pf. = 1.0. 

‘The power delivered to the resist- 
ance at any instant is represented by 
the height of the power curve, This is 
the product of the instantaneous values 
of voltage and current at that instant, 

The shaded areas under the power 
curve (p) represents the total power 
delivered to the circuit during one com- 
plete cycle of voltage. 

It should be noted that the power 
curve is of sine wave form, having a 
frequency twice that of the voltage, 

Also, it should be noticed that the 
power curve (p) lies entirely above the 
X axis, as there are no negative values 
of power in the proposition under dis- 
cussion although both the voltage and 
current are below the X axis for one- 
half of the cycle. 

This may be explained in a simple 
manner. In Lecture No. 6 reference 
was made to toaster elements having 
very little reactance. Now if we con- 
nect a toaster, with this type of ele- 
ment, to the ac. mains it transforms 
electrical energy into heat. On the 
positive hhalf-cycle of the a.c. mains 
(above the X axis) the element gets 
hot. Now on the other half-cycle (below 
the X axis) it remains hi it does not 
get cold during this half-cycle. For 
simplicity, we have treated the toaster 
element ‘as a non-reactive resistor 
because the reactance is so low. The 
purist may shudder because there is a 
little reactance. The artificial aerial 
described in Lecture No. 6 has a 
measured resistance of 51 ohms and 
an inductive reactance of 20 chms at 
1 MHz., so its reactance at 50 Hz, is 
mighty ‘small. 

One other thing will be noticed from 
Fig. 1, and that is that when the voltage 
and current both have the same sign 
(either positive or negative), then the 
power is positive (above the X axis). 


C. A. CULLINAN,* VK3AXU 


The maximum height of the power 
curve is the product of the maximum 
values of voltage and current, thus 

Puax = Exax X Tuax 

The average power delivered to a 
purely resistive load is shown by the 
line a-b in Fig. 1, which is half the 
maximum height of the power curve. 
From this we have 
Paax 

2 


Exsx _X_Tnax 


Average Power = P = 


Pus 
nd Puax 
cas 


»P=EXI 


Therefore the a.c. power consumed 
by a resistance load is equal to the 
product of the effective values of volt~ 
age and current, i.e, r.m.s. values, 


As in direct current circuits, this 
power is measured in watts. 


REACTIVE LOADS ONLY 

Having dealt with power in an ac. 
circuit containing only pure resistance, 
we now turn our attention to an ac, 
circuit containing only pure reactance 
as this will be a logical step towards 
an ac. circuit containing both resist- 
ance and reactance. 


Fig. 2 shows the voltage (e), current 
(i) and power (p) relationships when 
a sine wave of voltage is impressed 
across an inductance which has no 
resistance. This delightful state of 
affairs cannot exist in practice, but it 
is desirable to assume a pure induct- 


ance for this part of the lecture, 


27a" 360" 


r 

Bis, power curve, 

ower above the axis is plus and below Is 
minus, 

The "shaded portion is power within the 
power curve, 


It will be seen that the voltage has 
been drawn so as to start to rise in 
the positive direction, above the X axis, 
at 0° and that the current starts to 
rise positive 90° after the voltage start- 
ed to rise. This means that the current 
is lagging behind the voltage by 90°, 
thus there is a phase displacement 
between the voltage and the current. 
Compare this with Fig. 1 where there 
was no displacement. 
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Now let us examine Fig. 2 in detail. 
When current is increasing from zero 
to maximum positive, during the in- 
terval 90° to 180°, power is being taken 
from the source of electro-motive force 
(em.f.) and is being stored in the mag- 
netic field around the inductance. 

As the current through the induct- 
ance falls from its maximum positive 
value at 180° to zero at 270°, the mag- 
netic field is collapsing, thus returning 
power to the source. This is shown by 
the shaded portion of the power curve 
p, below the X axis. 

During the excursion of the current 
from 270° to 360°, although the current 
is now negative ‘(below the X axis), 
the power curve is positive (above the 
X axis). 

From 360° to 90° of the next cycle 
the current drops to zero at 90°, the 
magnetic field around the coil has been 
collapsing and power being negative is 
returned to the source. 

Thus we have the situation that 
positive power is followed by negative 
power, 

‘The positive power is taken from the 
power source and the negative power 
is returned to the source, therefore the 
cireuit does not consume power al- 
though power alternately flows from 
and to the source. 

‘When a source of alternating current 
is impressed across a pure capacitance 
power is taken from the source and 
stored in the capacitance whilst the 
yoltage is rising from zero to maximum 
in the positive direction, 90° to 180°. 
‘As the voltage falls from maximum at 
180° to zero at 270°, the capacitance 
discharges back into the source, but 
this is negative power. The voltage 
then becomes negative from 270° to 
360° lying below the X axis but the 
power is again positive, being taken 
from the source. 

At the beginning of the next cycle 
the voltage starts to fall from 0° to 90° 
and the power is returned to the source 
as it is negative power. 

The capacitive circuit may be under- 
stood by referring to Fig. 2 and trans- 
posing e and i. In this case the current 

ads the voltage by 90°. 

An examination of Figs. 1 and 2 
show that when the voltage and current 
are both of the same sign the power 
is always positive irrespective of 
whether or not they are positive or 
negative (above or below the X axis). 
However, when they are unlike, then 
the power is negative. 

Further examination of Figs. 1 and 
2 shows that when the circuit is purely 
resistive, there is no negative power 
because ‘the voltage and current, being 
in phase, have the same sign at all 
times. 

However, when the circuit is purely 
reactive there is a phase displacement 
between the voltage and current, at 
times they are of the same sign ‘and 
at other times they are of opposite signs, 
thus there is positive and negative 
power in the circuit. 

In a purely reactive circuit no power 
is absorbed by the reactance, however 
power does flow to and from the source. 

This is known as reactive or appar- 
ent or wattless power as it can be 
determined by voltmeter and ammeter 
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readings and is given by P = E x I 
and is measured in volt-amperes (VA) 
or if large in kilovolt-amperes (KVA). 


RESISTANCE AND INDUCTANCE 
IN SERIES 

So far we have seen that when the 
load is purely resistive the voltage 
applied across the resistance and the 
current flowing through the resistance 
are in phase, whilst in a circuit where 
the load is purely reactive the voltage 
and current are 90° out of phase. The 
voltage will lead or the current lag 
the other when the circuit is inductive 
and the voltage will lag and the cur- 
rent lead the other when the circuit 
contains capacitance only. 

However, circuits usually contain 
both resistance and reactance. 


In Fig. 3 is shown a circuit contain- 

ing resistance and inductance. R = 6 

ohms and X;, = 8 ohms. These values 

have been chosen for ease in computa- 
ions, 


@) ®) 


Using the methods shown in Lecture 
No. 6, the following results will be 
obtained: 
Current through circuit 
Voltage across resistance 
Voltage across inductance 
Phase angle @ between voltage and 
current = §3.1° 
thus the voltage leads the current by 
53.1°, or the current lags behind the 
voltage by 53.1°. 


RESISTANCE AND CAPACITANCE 
IN SERIES 

If a capacitance of 8 farads is sub- 
stituted for the inductance of Fig. 3, 
calculations will show that the same 
answers will be obtained, however in 
this case the voltage will’ lag the cur- 
rent a the current leads the voltage 
by 53.1°. 


RESISTANCE, INDUCTANCE AND 
CAPACITANCE IN SERIES 

We have shown that inductive re- 
actance causes the current to lag behind 
the voltage and that capacitive react- 
ance causes the current to lead the 
voltage, hence these two reactions are 
opposite in effect. If the inductive re- 
actance and the capacitive reactance 
have exactly the same value, then they 
cancel each other exactly, ie. taking 
the two variations for Fig. 3, we have 
X= 8 ohms, Xo = 8 ohms, and if 
both are connected in series we have: 

+ i8 —is =0 

so the net reactance is zero. This is 
the condition for series resonance. 

At one time in Australia’s history 
there were wide differences in the 
voltages and frequencies of a.c. power 
supplied to the public, but nation-wide 
voltages between 200 and 250 volts at 
a frequency of 50 cycles per second is 
Eecoming standard. Western Australia 
used 40 cps. for many years. 


xuren 


For Fig. 4 a voltage of 220 has been 
selected. ‘This figure shows a series 
circuit ‘containing resistance, _induct- 
ance and capacitance having different 
values to those given in the circuit 
problem of Lecture No. 6 so that the 
student may gain experience in working 
out this problem and checking the 
answers given here. 
xesz06n 


XUznzn —_Rev00n 


<BWe << 285V> 


R 100 ohms 
X. = 132 ohms 
Xe = 204 ohms 


Impressed voltage = 200 volts 
*. voltage across resistor = 179 volts 


voltage across inductance = 236v. 
voltage across capacitance = 365v. 
current flowing in circuit 1.798. 


Power factor is 0.8 (to nearest deci- 
mal place; 0.812 to three places). Tht 
impedance is 123 ohms, and the phase 
angle is —35.8", which’ means that the 
voltage lags the current by this phase 
displacement. 

The nett reactance of the circuit is: 

+ 3132 ohms — j204 ohms = 
— 372 ohms. 

This shows that the nett reactance is 
capacitive and the circuit resolves itself 
into a resistance of 100 ohms and a 
capacitive reactance of 72 ohms in 
series, 


‘Drawn a 


Closely as possible for volta 
nd for circuit of Fig, 


Positive power, 


®. is negative power. 

In this ‘case most of the power is taken by 

the circuit and only a small amount as 

shown as the minus p Is retuned to 
the source, 


Fig. 5 represents the relationship 
between voltage, current and power 
for the circuit and values of Fig. 4, and 
an attempt has been made to draw 
Fig. 5 to scale. 

e is the impressed voltage 

i is current flowing in circuit 

P is the positive power in circuit 
—>p is the negative power in circuit 
@ is the phase angle. 

As has been stated previously, the 
instantaneous power in the circuit is 
equal to the product of the impressed 
voltage and the current through the 
circuit. 

It has been stated, also, that when 
the voltage and current have the same 
sign, irrespective of whether they are 
both positive (above) or negative (be- 
low the X axis) they act together and 
take power from the source. However, 
when their signs are different, again 
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irrespective of their positions in rela- 
tion to the X axis, they are operating 
in opposite directions, the power is 
negative and is returned to the source. 

‘The apparent power, Ps = EI, whilst 

the true power, P = IR or 
P = Fal 

where En is the voltage across the 
resistance in the circuit. 

Apparent power is sometimes called 
total power, whilst true power is the 
power which produces work. 


The power factor is the ratio of the 
true power to the apparent power. 


P true 
Power Factor (pf.) = Sone 
ze 
“Pa 
pf. = TR 
IR 
then because E = 1Z 


pt. 


Thus the power factor of a. series 
circuit may be obtained by dividing the 
resistance of the circuit by its imped- 
ance. 

The power factor may be expressed 
in terms of the angle of lead or lag. 

R+Z = cos @ 


«". power factor = cos @ 
and true power, P = Pa cos 6 
or true power, P = EI cos 6 


From the data given earlier, 
P= TR = 179 x 100 

320 watts (nearest whole number) 
or P = Exl = 179 x 1.79 


320 watts 
or P = EI cos @ 
220 x 1.79 x cos 358° = 
320 watts. 


Power factor is usually expressed as 
a decimal and 
cos 6 = cos 35.8" = 0.812. 


If expressed as a percentage 
pt. = 100 cos 35.8° = 81.2%. 


RATING OF A.C, GENERATORS 

Manufacturers of alternating current 
generators rate their machines as being 
capable of delivering a certain number 
of kilovolt-amperes (KVA) and not as 
being capable of delivering so many 
kilowatts (KW). 

‘This means that they guarantee that 
the generator if kept revolving at the 
correct speed will generate a certain 
voltage and that it will stand a certain 
current without overheating. 

This is because they cannot guar- 
antee it as being able to generate a 
specified or certain amount of power 
under all conditions of use because they 
do not know the nature of the load 
that the user will use. 

Suppose an ac. generator was guar- 
anteed to deliver 10 KW at 200 volts 
and that it was connected by the user 
to a load having a power factor of 0.7. 


Then it would have to supply an 
apparent power of 10,000 + 0.7 = 
14,285.7 watts 
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or 14,286 watts to nearest whole figure. 
So that the true power should be equal 
to the apparent power, 

14,286 x cos @ (0.7). 

This means that the generator would 
have to supply a current of 14,286 = 
200 = 71 amps. (to nearest whole num- 
ber) instead of 10,000 + 200 = 50 amps. 

The additional current that the mach- 
ine has to produce would cause addi- 
tional heating and could damage the 
machine. 


From this it can be seen that the 
rating of a.c, generators is dependent 
on the amount of heat that the wind- 
ings can stand. 


Thus ac. generators are rated in 
kilovolt-amperes which is a direct 
measure of the heating factors in the 
windings and a true measure of the 
capacity of the machine to do work. 


Large transformers are rated in the 
same manner and for the same reasons. 
Sometimes small transformers are rated 
in volt-amperes (VA). Some of the 
transformers detailed in Radio Parts 
Pty. Ltd. catalogue have their power 
ratings shown in VA because the manu- 
facturers do not know the types of 
loads that users will employ, as it is 
one thing for a manufacturer to specify 
that a transformer is to be used for a 
particular purpose, then to ensure that 
the purchaser will use it for that 
purpose. 


RECAPITULATION 

In this lecture we have assumed that 
the resistances were pure resistances, 
that is non-reactive, It is fairly easy to 
make resistances having little if any 
inductance, and with very little dis- 
tributed capacitance. However, it is 
virtually impossible to make an induct- 
ance which does not have some resist- 
ance and capacitance, also it is impos- 
sible to make a capacitor which does 
not have some resistance, although it 
may be very small, also the capacitor 


may have a small amount of inductance, 
but it was desirable to make the as- 
sumptions that were made. 


In an ac. circuit containing only re- 
sistance the power factor is unity and 
in a circuit containing only reactance 
the power factor is zero. 


In a well designed reactance the pow- 
er factor will approach zero and the 
current will either lead or lag the 
voltage by nearly 90°. If the react- 
ance is not well designed, then the 
power factor will lie between zero and 
1.0 and the angle of lead or lag may 
be far less than 90° and losses in the 
reactance will be large. 


Finally, in Lecture No. 5 there was 
shown the effective value of an alter- 
nating current. The effective value of 
an alternating current is the equivalent 
value of a dc, current which would 
give the same power dissipation in a 
resistance R as an alternating current 
amplitude I. effective. 


The power dissipation in the d.c. 


case is: 
P= FR, 
P= VI,or Vv’ R 


where P is the power, I is the d.c. 
current, and V is the d.c, voltage. 


‘The power dissipation in an a.c, case 

of pure resistance is: 
P=TR, 
P=VLoVe+R 

where P is the power, I is the effective 
ac. current, and V is the effective a.c, 
voltage. The term root-mean-square 
(rms.) means the same as effective. 
The term rms, is derived from the 
fact that it is the square root of the 
average (or mean) value of the squares 
of all the different values the current 
can take during one complete cycle, 


rms. effective and virtual all mean 
the same thing when dealing with a.c. 
circuits. 
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Compiled by Syd Clark, VK3ASC 
‘and R, L. Gunther, VK7RG 


‘THE AUSTRALIAN EEB. 
October 1970— 

Good SOR CD Ignition System, VKIZVG. A 
work mate says his ‘goss better with 
tne, My Molden is fast enough ‘without! Your 
choice, friend. 

Feedback in Complementary Symmetry Am- 

VKIZDF. Self explanatory. 


commercial communications system 


operated, 
would not be damaged by granting Amateurs 


the right to. communicate for others. Much 
good could come from such a right because 
more “Amateurs would become trained com- 
municators. 

Review copy by courtesy of EEB., P.O. 
Box 177, Sandy Bay, Tas., 7008. One year 
$A1.05; inree years §A2.95,"to R. A. Walton, 
118 Wilmot St, Huonville, ‘Tas, 7108. 


“HAM RADIO MAGAZINE” 
September 1970— 

Editorial: Jim Fisk continues his series of 
non-political interesting. discussions of new tech~ 
nical developments. ‘This time on microwave 
acoustics, but “micro” ‘waves on piezo- 
electric Fesonators. The result isan, improved 
Alt iy line, resonator, or amplifier in the 

eulcn “below 30) Miz 

‘An Inlegrated Cireult Balanced Modulator.— 
‘The’ Motorola MCIS96G_ can be used as bal- 
anced modulator, a.m, modulator, a.m. detector, 

oduct detector, mixer, or frequency doubler. 

onsists of, a dual diférential amplifier driven 
by a stondard differential, amplifier; a couple 
of transistors worth of chip provides constant 
current drive, (Availability “in Australia | is 
Probably questionable, at lenst in i971, but, the 
Whole device could be made for about $1 from 
computer transistors, using the diagram furnish~ 
ed in this article, it! could be well worth doing 
There is one Ukely misprint: For the product 
detector shown, he claims a dynamic range of 
90 4B.; the actual fgure is more like 30° dB.) 

‘The Mainline ST-5 K.T,7.¥. Demodulator.— 
Uses two linear ICs to reduce complexity and 
cost by an order of magnitude, compared to 
Previous de 

‘An P.M. Recelver for Two Metres. —The 
guthor discovered that by doing a good job at 
the ‘workbench it was actually possible to get 
better results than from a commercial unit. 
MPFiogs in the front end, and double conver- 
slon, with ICs ag 1f., discriminator and a.m. 
power. A 10.7 MHz, ‘bandpass Lf. and 455 KEz, 
gives adequate 
‘A Muitimode Transmitter for Six and Two 
Metres.—Addition of 8208 valve linear ampli- 
flers to previous designs provide higher power 

Por 6 metres, 


Noise’ Bridge which has lis own signal source) 
this is an ‘ordinary rf. bridge which takes its 
signal from the transmitter. Inductive com- 
ponent is analysed by looking at capacitative 
Component, and transliterating by the use of 
the Smith’ Chart, which is described briefly; 
for more comprehensive treatment, of the 
Smith Chart, see the November 1970 issue. 

‘Neutralising Small Signal Amplifiers.—Valves 
and. FETs which need neutralisation as con- 
Verters or pre-amplifiers ‘can display. annoying 
instabilities, ‘This author ‘shows how to over- 
come them, thus giving the higher gain and 
Jower noise provided by optimum neutralisa- 
tio 

Electronic Counter Dials—A readout of fre- 
quency for the v.f.o. of his receiver. Instead 
of the now more ‘conventional. cycle-counting 


method, he employs a trick useful for restrict- 
ed frequency ranges: the v.f£0. is heterodyned 
with a. crystal standard and the beat noie is 
divided by a decade counter which reads out 


oscillator that’ works at’ 4.5v. 
lumped. inductance. 

Reactance Nomograph.—Very useful, but only 
if you tear it out and paste on the wall so 
that it is readily available when needed. 

Parasitic Oselliations in High Power ‘Tran- 
sistor RF," Amplifiers.—Transistors present 
unique problems not enjoyed by. valves in 
class C ‘amplifier service and some of these 
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Ww. operat 
facilitated by slight frequency offset between 
the stations involved. Rather than being the 
disadvantage popularly believed, it facilitates 
operation and improves c.w. selectivity. It is 
best achieved by standardisation of peaked 
Fesonant filters in all relevant c.w. transceivers. 

‘The Repair Bench—Finding faults in rf, and 
4; amplifers, semicons. and valves. Very’ use 

. jbut of considerable, imporiance in catching 
possible wild geese is the author's caution: 
Eroublein the stage may" be caused. somewhere 
else"! The a.g.c. system is s favourite culprit, 
including the 8 meter cireuit. 


Zadgets that base their calibration accuracy on 
their 


the. characteristics - of ‘semiconductor 
diodes.” The technique described is borrowed 
from standard microwave procedures. 

‘The Sldeband (or C.W.) Minituner—A 
sized. direct conversion’ receiver for 8 and 
40 metres, using FET product detector in the 
common base mode. Audio {s fed through a 
Tow-pass RC filter, 
into a commercial 

Voltage-Probe Recelving Antenna—“A new 
two-ineh-high electronic device that out-per- 
forms a 3 it, whip below 40 MHz." And fur- 
thermore, its gain is flat from 30 KHz. to over 


Icy. alators— 
Inherent device constraints are analysed and 
mn examples are given to obtain optimum 


tor performance. 
Lunar-Path Nemograph—An aid for deter- 
‘due to variance in 


mining. signal _attentat 
earth-moon distance. 

‘Converted BC1200 for 7 MHz.—Conversion to 
FETs and thus retaining the advantage of lt. 
operation and the other obvious benefits as 
well. MOSFETs and JFETs are used at rif. 
To obtain operation at h.f, semicon broad- 
band converters are added. 


‘Hints on pinpointing operating. treque 
ment Hints on pinpatntin ene 
Inthe sab, cw. and rity. modes Sn 
ideas for an’ Biectrent 


‘menters. 
‘Thyristors.—How to use 
rectifiers and triacs. 


“ae 

fal emphasis on ‘constructional 

glass-epoxy board with large areas of copper 

to reduce lead inductance. 

ving the Voice Commander F.M. Sets.—— 
obscure, from an Australian point of 


'—The Oriental Ham Magazine 
jer 1970— 

The Intruders, K6KA.—Discusses signals close 
to 14260 and ‘7130 and others which the author 
cue ene pact ne where) may pares 

‘Your 8.W.R. Meter VS6AD.—How 
tovget the most ‘out of this device which can 
give misleading results or at least results which 
are capable of misinterpretation. 

Codes Explained, VS6DD.—The author ex- 
plains the various systems which are commonly 
Used on radio circuits. 

Bridge Reetifiers, “Andy Patrick.—Modern 
circuits for modern’ solid state units. 


“RADIO ZS” 
November 1970— 

Using Old Motors, ZSINU—Sets out to tell 
you how machine ‘motor can 
be. used to rotate a beam, Have you. ever 
thought of using @ long belt or rope between 
the rollers of an old washing machine wringer’ 

A.M.-S.5.B. Reception, ZSINU—Circuit of 
12AU7 used as a product detector in the Older 
type receiver. 

‘Modifications to KW Viceroy Mk. I. 8.5.B. 
‘Transmitter, ZSINU.—Changing the 7 MHz. 
band from "us.b. to Lab. 

yw To Use RF. Power Transistors, by 
WATKRE.—Reprinted from “Amateur Radio,” 
‘May 1970. 


“SPECTRUM” 
September 1970— 
This little magazine is a quarto-duplicated 
effort by the Auckland V.bi. Group Inc. About 
half of its more than 30 pages per month is 


taken up with interesting Radio Amateur actiy- 
ities on’ vib. all over New Zealand, and the 
rest with technical articles in the best experi- 
menters' tradition. As with all magazines, some 

‘but the overall 
Tnagazine is well 


Auckland, New Zealand. 
Contact Potentials—Listing standard _poten- 


tials "of various metals, relative to calomel. 

Ferrite Tube Chokes.—Listing of impedances 
at various frequencies of 1 inch length of 
ferrite tube with one or with two turns of wire 
through it. 

Corrosive Comment.—More about _ relative 
corroding abilities of various metals in contact 
with each other. In cathodic metals (e.g. brass, 
copper, nickel) are placed in contact with ano- 
dic ones (eg. magnesium, zine, iron, solder), 
the cathodic ones will corrode the anodic ones, 

Tait #0—A complete  transmitter-receiver, 
valved; EL95/6973 in’ final. 

A 2 Metre QQE0/40A Lin: 
Complete. detals* Copper-tubing tank, 
ht. transistor for screen stabilisation, 

Fickle FETs.—Methods for avoiding 
(and other) overload catastrophes when Using 
MOSFETs. Best of all, /he suggests using pro- 
tected FETs, like the’ 3N187 up to 300. MHz, 
or 3N200 up to 500 MHz, U.S. prices are not 


bad. 
Receiver or QRP 
lator.—Part 3 ina series of IC. projects. 

The use’ of the TAA). 
V.HLE. Aerials for the Am 


Leg-Perlodie Yagl—Full constructional 
details. "Wary nice. 


A. Beginner's Project,—Part I. Two JFETs 
in a cascode rif. stage. 
October 1970— 

10 be noth- 


ply “situation “in Rez, 
rs for S8c each, ‘$5 


‘A Handl-Checker—A combination field 
strength meter, marker oscillator and. crystal 
hecker. 


Full details. 


ighest 
fain ‘and lowest cross. modulation achievable 
from at least 12-15v. of dc. supply. 

‘A. Protected 12V. Power (Part 4 in 
a series of IC projects) 

‘The Ovatimer.—Describing the availability o! 
a commercial unit to time the length of “overs” 

C.W. Language—How to abbreviate and re- 
tain ‘intelligibility—it says here. A’ complete 
vocabulary ‘decoder is furnished. 

More C.W. Sending Alds.—More of same, 
more sophisticated version. 


“V.H.F. COMMUNICATIONS” 
November 1970— 


A 8.8.B. Transcelver_with Silicon Transistor 
ent, “Part 4.—Power supply and 
By DLOHA, 


oa in the DL§HA s.s.b. transcelver, by DL~ 


Synthesis V.F.O. for 24 MHs., DLSWR. 
Skirted Active Audio Filters, DJ4BG. 


KHz. and then falls 
aB/octave. Different 
cireults and characteristics are shown. 

Speech Processing, DJ4BG.—Various 
are discussed. 

Stripline ‘Transverter for 70 Cm. DCSHY.— 
Solid ‘state except for an EC3020 vaive. 

A. Simple V.HLF.-U. 
tram Generator, ign le 
up to about 500 MHz. 5 dB. above nolse in a 
receiver with a noise figure of 7 dB. a 
1° MHz. crystal ‘signals are approximately 20 


types 


4B. stronger, 


of the DLSXW/D14BG Call- 
im. Generator, D34BG. 

‘Two Circuits for Automatic Band Scanning, 
DL9FX.—The lazy man's way of watching 
the band. 
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VHF 


‘Sub-Editor: ERIC JAMIESON, VKSLP 
Forreston, South Australia, 5233. 
Closing date for copy 30th of month. 
All Times in EST. 


AMATEUR BAND BEACONS 
VO 53.544 VKOGR Antarctica. 
VES 144.700 VKSVE Kilsyth, 20m, E. of Melb. 
VK‘ 144.390 VKAVV 107m. W. of Brisbane. 
‘VES 59.000 VKSVF Mt. Lofty. 

44.800 VKSVF Mt. Lofty: 
‘VKe 52,006 VKOVF Tuart Hill. 

52.900 VTS Carnarvon. 

144.500 VK6VE Mt. Barker. 

145.000 VKOVF Tuart Hill. 

435.000 VK6VF (on by arrangement). 
VK7 144.900 VK7VF Devonport. 
VK9 144.600 VKOXI Christmas ‘Island. 
ZL3 148.000 ZLSVHF Christchurch. 
JA 51.995 JAUGY Japan, 
W = 50.081 WBGKAP U.S.A. 
HL 80.100 HLOWI South’ Kore: 


A further addition to the beacon list can 
be made again this month with Roger VKOGR, 
stationed at Casey base, operating a. continuous 
beacon on 53.544 MHz, sending the call’ sign 
at 2 words per minute for 59 seconds, followed 
by a S-second break, Beam heading from Mel~ 
bourne “bout 60 degrees West. (About S.W. 
for VK5,) As well as watching 6 metres, Roger 
Operates’ between 14130 and 14200 KHz, 
most evenings. 

While dealing with the frozen south, mention 
should be made of two other v.h. 
joing down’ that. way. 

VOPR, expects to be operat: 
2 metres from Casey, and will be looking to 
est some vhf.’ contacts with Australia 
vin auroral seatier. Please send me some 
news Phil when you get going! Also down 
there soon ‘will te Keith  ex-VKSZKG, now 

who willbe firstly operational on 

.b., later followed, by 92.352 MHz. 

\@ 4/250A in the final. Also licensed for 
operation at Mawson is VKOZPO.—Ed.]_ So 
collectively, with a bit of luck, VKO may 
come on to the v.hf. scene this year, pat 
ticularly next DX ‘season if the boys "down 
there can Keep going that long fe exe 
plolts ‘should make very interesting Treading 
oT will try and get some news from them. 

Getting back to beacons for a moment, T 
am always doing my best to ensure the ii 
ings given at the top of this page are accur 
If the locations have been altered, or a varla- 
tion in frequency ‘has been made, please tell 
me. There is nothing worse than something 
45 Important as a Deacon to be off the alr, 
changed frequency or for some other cause 
hot to be as listed. For newcomers to. the 
Vint. bands, the television stations scattered 
around our Continent can be useful indicators 
of band openings. They have an advantage 
for those with not the most stable of receivers 
that monitoring for long periods can be done 
by the average receiver’ and knowing that 
should. the ‘strength of the stations build up 
sufficiently they will be heard because of the 
large area of band space they cover. The 
following will probably be found to be the 
most useful: 

Channel 0—51.740 MHz. 
‘51.750 MHz. 


Western N.S.W. 


50.750 MHz. from Wellington. New Zealand. 
Of limited ‘interest will be Channel 5A from 
Wollongong, N.S.W., on 143.750 MHz. Other 
more interesting stations to keep an eye on 
during the height of DX seasons are those 
operating on Channel 3 about 92 MHz. These 
can be pointers towards suitable conditions for 
144 MHz. openings. ' 

in 


Ch. 3 are located mainly in Queensland, 
the Darling Downs area, Rockhampton ‘and 
‘Townsville. All ‘three were observed at my 
location many times this year, with excellent 
signals, sometimes all three at ‘once, at others, 
one. fading out to allow the other’ in, ete 
Al three eal! signs were copied easily fram the 
test patterns in the mornings. 

Justa final word while on tv. stations. 
hated with Interest’ in the January. 1971 
‘E.A.” listing of Australian television stations 
that ‘the use of Channel 0 Translator Stations 
ig becoming quite wide spread, particularly in 
N.S.W., so1 guess there will be a few grum- 
bles fiom those areas before long! Just. take 
a peer at pages 104 and 105 to see how wide- 
spread television has extended now! 
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REPEATERS 

‘The installation of repeater stations for the 
Amateur Service “is now quite widespread 
throughout Australia. Probably the’ latest tc 
go into operation is that in VKS, a very nicely 
constructed solid state device running is watts 
output on Channel 4. A. full description cf 
its “working capabilities and possibilities was 
gutlined to the January meeting of the W.LA. 
V5 Division by Garry VKSZK and Ian ViK- 
SZIP ‘and the completed equipment was on 
display. Much “good t and excellent 


engineering practice went into its design and 
manufacture and the finished article is a credit 
fo those concerned. Rick 


VKSZFQ. was ob- 
giving the Te- 


Qld; Ch. A, Sydney; Ch. 1 in, Ch. 4. out, 
Central N.S.W. (may soon operate on Ch. i 
out); and’ the following on Ch. 4: Bendigo, 
Geelong, Latrobe Valley, Mildura, North Tas- 
mania and Adelaide. A’ channel has been, allo- 
cated to the Albury area—possibly 1, 
‘Thanks to the Geelong Amateur Radio and 
‘Tv. Group Newsletter for this information. 


DX NEWS 

I think it would be fair to say most opera- 
tors have had quite a good DX ‘season’ this 
year, Certainly ‘there seems to have been a 
grealer consistency of good openings to most 
call areas on 6 metres, some very. good high 
Scores in the Ross Hull Contest have been 
noted. Signals from ZL have shown an in- 
crease over last year and with the appearance 
of C21AA. (Bob) from. Nauru up near the 
equator working stations in VK2 and VKS, 
considerable more 
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VK2ZEO, at Deniliquin, 
2 metres the same day. 
It looks as though the efforts of Eddie VKIVP 


‘Mt. Gingera ‘and worked 
Geelong on 2 metres, and Tan VK3ZDW (Mt. 
Buller) on 432 MHz, a distance of about 180 
miles, Ian also worked VKICG on the same 
‘occasion on 432. 

‘Bob VKSAOT concludes his letter by asking 
the question whether anyone in VK8, particu- 
larly in the Alice Springs area, where there 
is now quite a group of Amateurs, are inter- 
ested in building 2 metre equipment with a 
view to attempting contacts with the southern 
or eastern States? It's a little over 800 miles 
from Adelaide, and probably nearer 1200 to 
Melbourne, but no doubt it could be done 
some time’ if there are any interested parties. 
Bob has recently joined that rather select few 
who now only require a VK8 for W.A.S. on 
2 metres, so one can understand his ‘interest. 
{I hope to take § and 2 metre to Alice 
Springs during the winter months—will this 
help?—VKSLP.) 

Another correspondent to write to me thi 
month has" been John VKIBHO, at ‘Warilla, 
60 miles south of “Sydney. John’ is somewhat 
restricted in his 6 metre operating as he is 
at present using a modified Pye MK. 3, crystal 
controlied, with the receiver tunable’ over a 
limited range of 51.9 to 524 MHz, with a 
ground plane antenna up 25 feet. "However, 
undaunted, he heard C21AA on 20th December, 
heard plenty of ZLs, and worked ZLSRZ and 
ZLZAAN, apart from getting amongst the 
Australian DX. Here is an example where & 
Derson with limited equipment has set about 
meking it tunable and thereby extending the 
range of his contacts. However, limited trans- 


mitter power makes itself known when 50 
many stations can be heard but not worked. 
Good luck John. 


MOONBOUNCE NEWS FROM VKSATN 
AND ELSEWHERE 

Ray VK3ATN hopes to work GSLTF on 
moonbounce during. February, and to this 
end he has work under way for a new antenna 
system. He is running 100 watts c.w. on 1296 
‘MHz. using a pair of $CX100-A5s water cooled 
<it is possible to get 400 watts output from 
these tubes. Here are a few details of Ray's 
dish. antenna: 

Foundations are 10 feet deep and consist of 
four holes bulled out to 10-ft. diameter. ‘The 
tower is 24 feet high. The existing 30-ft. dish 
gives marginal results, so a 36-38 ft. dish is 
being installed, Having twice the surface are 
an improvement of 3 dB. gain on receive and 
transmit is expected. (For Sale: One 30-ft, 
dish—contact Ray VK3ATN1) 

‘Under construction sixty feet south of the 
main dish is a 25-ft. tower having two-ft. 
Square foundations ten feet deep. A tractor 
rear axle is used for a polar mount, and a 
motor drives in opposition to the earth’s rota~ 
tion. with a 2,075,000 to 1 reduction from 1400 
rpm. 

‘The 2 metre array consists of Swan-type 
yagis, each having 14.5 dB. gain over a dipole, 
and ‘cross polarised.” The ‘total antenna has 
82 x 18 {t, long crossed yagis twelve feet apart. 
The feed impedance is 300 ohms in the middle 
and the gain in excess of 30 dB. 

These facilities are available to any group 
provided that they bring their own equipment 
and help Ray with some of the work. Facil- 

a 


Hes are’ available for 144, 432 and 1208 MHz, 
moonbounce, Ray may try meteor-scatter 10 
VK6 shortly. 


For moonbounce work, the following sked 
times have been arranged: a 


Saturdays and Sundays—W2RRP, 14290 at 
i200. GMT. 


‘Sundays—GSLTF, 14120 at 0900 GMT. 
Any day (tentative)—K6MYC, 14290 at 0500 
GMT; KPADIN, ‘on 21418; and 
KOIJN (no details). 
KPADIN has a 100-ft. dish steered by mov 
ments of the feed-line, and may soon be co! 
structing a 300-ft. dish. ZLIMO 


business for awhile due to work commitments 
fon space tracking near Auckland. (Reprinted, 
from W.A. V.tf. Group News Bulletin, Dec, 

In a future issue I hope to have a, para- 
graph with some information about a. “‘dyed- 
in-the-wool” cw. operator of many years 
standing who finally ‘saw the light of day and 
tried v.h.f, and phone at that too! ‘Results 
very good.” There's a moral to the story, but 
let's wait for the paragraph. 

‘That's all for this month. Still trying, to get 
someone into “Meet the Other Man” from 
V6, Hope all of you anxious to get into 
print will bear with me a little longer, it 
takes time to get right around. If any of you 
think you have a rather ouistanding record 
‘of performance at v.hf., no reason why you 
should not write to me and asl for the detail- 
ed form sent to all those invited, if it's okay 
when returned, then it is just 'a matter of 
time before you and your station details ap- 

ar in these notes 


Meet _ George VKSASV/T,  ex- 
VKSZCG/T. of ‘Morwell, 9) miles east of Mel 
Bourne, whose interest "in. radio. started. while 
St’ Wonthagel” Technical School” and. ‘becomin 
an active Sw. During his apprenticeship 

Sleetricion he. became. interested in. small 
ship’ Tadlo servicing, thus gaining ‘Valuable 
ithe experience “under” a special ‘experi- 
imental call elgn VIB, then in W854 he ‘turned 
His" interests to v.h-e, “building up "his own 
Vcht. base-mobile network on 16%:390. Miia. 
(WHEN) which he putin service ‘when he 
moved to Latrobe Valley at East. Newborough, 
where his “interests Digsomed ino” Amateus 
Radio in 1955, with the ell sien of VKSZCG, 
g'well "Known call sign for the next 14 yeane. 
Jus “first "wh. operation was, 144" Miz. aim: 
anda. 3 clement yagi, followed ‘by 200” Miz: 
in March ‘1056, "His Brat 6 motte QO. was in 
Tuy, 1987, on the new 36 Mis. band, and ater 
onthe 50 'MHz. band) when, it changed. in 
November. 1957. During January” 1988. George 
experienced his first 50. Mz, Es DX, following 
ister that year on. ith October working” his 

(Continued on Page 21) 


Amateur Radio, March, 1971 


DX 


Sub-Editor: DON GRANTLEY 
P.O. Box 222, Penrith, N.8.W., 2750 
(All times In’ GMT) 


It would appear that most of the overseas 
news sheets and such like have been delayed 
by industrial trouble, and my sources of in~ 
formation for this month's issue are almost 
non-existent, Those which I. have are not 
noted for their reliability, so we shall have to 
make do with the little which we have. 

From Ray Kearney comes a note that Col 
‘VKBCC will be operating from Mawson using 
an HTS2B, Drake 2B rx, and inverted vee an- 
tenna. Cali sign ‘will be VKOCC, commence- 
ment of operation ‘was timed for’ the ‘end of 

wary, and QSLs for the operation go to 
fay, Whio “is VREBRK: 

‘Two of our regular contributors are missin, 
from. the ‘line-up this month. Firstly Jacl 
VKSAXQ has moved down to the city and at 
time of writing was QRT. S.w.l. Steve Rue- 
diger, our reliable contributor from VK3, has 
gone’ out of circulation for some time due to 
‘work ‘commitments. 

VUSKV and XYL were due to operate from 
the Lacadives “during December, however if 
you missed them, VU2CK, VU2RK and VU2KM 
were scheduled for a trip there in mid-Feb- 
Tuary, “Later on Jn ‘the year, date unknown, 
VUITP will head in the ‘same direction. 

Scotts QSL manager of the month for Jan- 

uary is WSHNK. He does the chores for JA- 
BEE, JAllvv, ‘4X4RD, | 4X4UH, 
PZICF, EP2KB, EP2DX, SAITX, SASTR, PA* 
OCOE,’ PAOHVIt, 
GWwabzJ, SMOBUT, ZS3R. ZS3CJ, _VK9BS, 
CROLF, CR6KT, ZEAJS, 3Z9PT, SP9DT, Kv- 
4EY, VPIVY, ELaBI, CNeBG, KROHR, CriMz, 
CTIVA, CTiUE, CTIUD, CTITZ," OXSAP, 
OYOLV, XPIAA. The December winner was 
very popular Mary Ann Crider, WASHUP. 

Long, Is, DX Association would appreciate 
any information on an intruder operating every 
day on 21030 plus or minus a few KHz, and 
sluning VVVV (CQ de LVO. Info to David 
Ferrier, W2GHZ, 43 Cameron Drive, Hunting- 
ton, N.¥., 11743," U.S.A. 

News from the SVO call areas is that the 
U.S. ban on SVO Crete, and SVO Greece, has 
Been iifted. However, “operation to Crete is 
Festrleted to contests when the 5B4 prefix will 

+ SVOWR and SVOWOO are active trom 


16 the “pecia, eal 
rating’ the doth ‘anniverseey ot ihe 
Gresk Revolution: 

'UFOOL, claims to be in Nove Zimla Ts, wher 
ever thet “may. be, however st seems that th 


and cer- 
tain of the U.S. gang place 

Michigan, and “the activity _ha: 

to the aitention of the F.C.C. 

Late news from East Pakistan is that ONSDO/ 
AP2 ‘has apparently departed from the area 
and is being replaced by ONSCL, due to take 
over on Jan, 20, ‘There could be a list’ going 
for this one’ on 14285 at 1218z. 

‘Operation from Barbados by 8P6DQ_ from 
Jan, 41 to Feb, 2 was planned as a five-band 
operation by W2GQN and XYL WA2GSV. They 
were hoping for the additional call 8P6DX. 

SUT activity from Niger Republic is quite 
prolific, with SU7AR, Box 44, Niamey, and 
SUTAW, QSL to VEDCY, being the’ main 
operators, 

‘From Monaco, Jean SAZEE, whose manager 
is FORM, is very active and does a lot of 
cross Atiantic working on 60 metres, There 
is no trace of 3AZBNB calling himself Frank, 
and working into JA on 3rd 


‘ 
= 
‘2 
Si 
ts 


anybody any" knowledge of ‘him? 

ZD8, Ascension Is., will be the location of 
WASFA “due to operate as ZD8OE after mid 
January. Other station active is ZD8CS who 
QSLs via KIBTD. 

The elusive SUs have been about over the 
last few months, SUIIM using e.w. more often 
than not, and Moty SUIMA doing most of it. 
The latter is at Box 840, Cairo, Egypt, and 
uses Swan equipment with a dipole. 

Awards from the “CQ” Magazine are now 
being checked by Kings County Radio Club, 
and ‘applicants should send their QSLs, etc. 
to 1250 Ocean Ave., Brooklyn, New "York, 
11230, U.S.A. 
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‘The following stations can be QSLed via the 
ISWL, and contacts with them will count to- 
wards the Monitor Award, details of which 
were published in full last year: G3WQH, 
WESMUU, SY4Ds, SM2ERK, GsbZH, SK4DI, 
SM4DHF' and LXIBW.  WAIMCP,” W6JZU, 
HKOBKX, G3TUF, DLAUU, DLSBA were earlier 
‘additions which had not been listed here, The 
QSL bureau for the ISWL is our old friend 
Eric Chilvers, 1 Grove Rd., Lydney Glos, GLI5 
SJE, England. 

‘The FOO prefixes which have been used in 
the latter months are special prefixes for re- 
clprocal licenses issued to non-resident opera 
tors in the FOS call-area. FOOTE and FOOTC 
were two of them, QSL to W6OFF and WSCTY. 

Our much respected friend, Jock ZLIGX, 
noting my remarks in an earlier column re the 
murderous costs of IRCs in this country, has 
dropped me a line to let the chaps know’ that 
he will accept 25 cent mint Australian stamps 
in leu of the IRCs for any of the N.Z. awards. 
‘This in anybody's language is a great help. 

‘The N.Z.AR.T. are to be congratulated on 
their awards programme, as is Jock as their 
Award Manager. It is unfortunate ina way 
that many of the great operators (and ZL2GX 
is in this category, being the first DXCC 300 
in the world) are ‘so taken up with adminis- 
trative duties that they have not the time to 
get on the air as much as they would like 
and as much as we would like to have them. 
‘On the other hand, these chaps do a wonderful 
Job as Award Managers, QSL Managers and 
what have you, that we must not complain. 
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Lx2CQ to DKIYK 
TIIAX to LAGXS 
TYIATF to K3RLY 


SOME QTHs 

CT3AN—C.P. 33, Funchal, Madeira Islands. 

EAQEJ—Justo Benedicto "P., Calle Madrid 1, 
Aaiun, Spanish Sahara, 

FRIABLBY. (793, St. Denis, Reunion Is, In- 
dian. Ocean. 

FRIAG—B.P. 619, ‘St. Denis, Reunion Is. In- 
dian ‘Ocean. 

ITIGAI—C.P. 13, Noto, Sicilia, Italy. 

J¥2—Box 2101, ‘Amman, Jordan. 

SVOWY—T. Apostolos,” 2140-15, Comm. Det., 
APO. New. York, 00223, U.S.A. 

TGSER—Apto 288, Guatemala City, Guatemala. 

‘VESGCO—Garry ' Hammond, Main St, 
‘Atwood, Ontario, ‘Canada. 

S$Z0PZJ—Box 106, ‘Koszalin, Poland, 

SZADW—Box 14212, Nairobl; Kenya. 

TQTBC—Box 41, Zomba, Malar 


‘The above list of managers and addresses 
refer mainly to stations which were acti 
‘towards the latter part of 1970. It would be 
@ hopeless, and unnecessary task, to try and 
print all the new DX QSL information ‘which 
‘comes to hand, however if anybody 4s looking 
for a particular QSL address which has not 
appeared in print, I have the last twelve 
months issues of both Geoff Watts News Sheet 
and the popular Long Is. DX Bulletin here, 
and will be only too pleased to look up any 
‘back information, provided a stamped envelope 
is_ enclosed, 

I would appreciate any local news which can 
be passed along, with the overseas situation 

it is we never know from one month to 
jother if the news sheets are going to arrive, 
and if they do, just how much will be missing 
from them. So the more we can have from 
here, the better. 

‘That winds it up for this month. Let's hope 
the situation is better for the news issue. 
73 de Don 12022. 

* 


VHF NOTES 


(Continued from Page 20) 


first JAs using F2. Since then he has worked 
all VK, ZL and JA, districts, 


Vihf100 for 144 MHz. and above, dated 
2/9/l, and winner NZART. W.AD. on 6 
metres, 11/1/68, and during 1970 received the 
AX “Cook” ‘Award and was presented with the 
Eastern” Zone Activities. Award for 1969-10, 
being the most active Amateur in the Gippsland 

George eventually left the television industry, 
rejoining the Electricity Commission as an 
electrical control room operator in the Latrobe 
Valley power stations, thus working’ shift 


work which really suis Amateur Radio and 
George 


DXing. received his full call of 
‘This has not greatly affected 
.hf, interests and hopes 
build 1296 MHz, gear during 1971, He is eur- 
rently testing his new 432 MEz. ‘a.m, and 435 
Tigs with some success. He now 
Creed “teleprinter operating, using 
AFSK on the 2 mx fm, rt.ty. net to Mel- 
bourne ‘and FSK on the hf. bands, The nh, 
bands are also used to find out the late: 
trends and overseas interests in v.nf, and in 
his spare time studies the Japanese language! 


VKSASY. 


George Francis 
In the ‘picture? 


How many microphone 


At the moment his shack consists of a 
FT200 and a FTV6S0 G metre transverter. ‘The 
F200 has an added § Kits. wide IEV.G. crys- 
tal filter for a.m. reception, The 3 mx 4. 
trangverier "is “nearly completed.” At ‘ihe “mo: 
ment an FET converter and a home constructed 
ip. ‘high level a.m, transmitter is used with 

single QB3/300 in’ the final, modulated by 
pair of 61405 in Class ABI, ‘The 70 cm. gear 
fe SUll experimental, A Lafayette PF17S tuning 
20-50 MHz. (and 150-175 MHz.) is used to 

und wave openings, and the MUF 
‘approaching the 6 metre band, in 
receiver.” A 


and. “skip 
conjunction “with the tv. DX. 
camera is partly constructed and a line/frame 


generator for a.t.v. For out-of-band reception, 
Several general coverage communications | re- 
celvers, are used, Hallicratters SXIUA. 500, KHz, 

19540 


KHz.; Lafayette Airmaster ‘It 
Lafayette Guardian 2000, 72-05 MHz, 
converter, 400 to 950 MHz. 
Outside the shack is an aerial farm of 30 
serials, including a 160 metre top-loaded ver- 
4 el. wide-spaced 6 mx horizontal yagi, 
3 el, vertical 6 mx yagi, 6 mx ground planes 
for 58.032 2, 


8 el. vertical phased arrays. 
array on 432 MHz. 

‘Because of Channel 0 t.v.i. problems, George 
has good portable gear for 6 mx, consisting of 
a Lafayette HAT50 solid state transceiver, crys- 
fal and tunable with 40w. linear, and 4 el, yagi, 
The rig can also be carried portable over the 
shoulder’ 

‘Thank you George for all that information. 
I don't know what time you have for sleep- 
ing? However, your call sign is certainly well 
known’ hout the country and we wish 
you well future. 


A'lg el. 


Phased 
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CONTEST CALENDAR 
@ihyTh March: 31th ARRL. International DX 
Compeition~Phone ection tnd weeks 
en 
aath/lsth' March: Mth BER. 
14th March: W.A.B. HP. Phone Contest 
March: ath ARR. Intemational 
bo Section (2nd 


“CQ” W.W. WPX. SSB. 


‘DX _ Competition—C.w. 
week-end). 

aith/2ath - March: 
Contest. 


4th April: W.A.B. L.F. Phone Contest. 
Ath April: W.A.B. L.F, C.w. Contest. 
16th/I7th October: 11th W.A.D.M. Contest (c.w. 


only). 
* 


WORKED ALL BRITAIN 
CONTESTS 1971 


PRECIS OF RULES 
Phone: 28th, March, 


rd 
For LF. Contests —1 

"Fumes Por all contests 

Exchange: ‘RS(E) number. and. QSO serial 
number commencing 001 plus ‘book “number if 

ook -holder. 

"SO points—S points for each dif 
ition ‘worked. ‘The. same. station may 
Be “Worked ‘again ona different band for five 
PeMfuliiplier—Total number of dliferent W-AB. 
areas Worked in. the ‘contest, one multiplier 
foreach urea even if worked’ on’ three bands. 

Total -QSO. points ‘multiplied by total multi- 

iets 
PigWiards: Certificate of Merit to the leader in 
each’ country. 

‘Log. entry: To be received within $0 days of 
the tontest’ by W.A‘B. Contest. Manager, 
Bougrave St. Leicester, United Kingdom. 


KITS 


FM IF Strip, 1w. Audio Amp., Voltage Reg- 
ulator, Pow. Sup., 432 MHz. Varactor Mult. 
Refer ad. “A.A.," December 1970, p. 22. 
COMMELEC INDUSTRIES 
P.O. Box 1, Kew, Vic., 3101 


PERMABOND 


A One-Soluiion Adhesive 


FAST SETTING: Forms most bonds in 1045 secs. 
VERSATILE: Joins most combinations of materials. 
STRENGTH: Tensile strength up to 5,000 Ib./sq.in. 
READY TO USE: No catalysts, heating or mixing. 
VIRTUALLY NO SHRINKAGE, 

Trade enquiries to Sole Australian Agents: 


Industrial & Medical Electronic Co. 
288 LITTLE COLLINS ST., MELBOURNE, VIC., 2000 
Telephone 63.4701. ‘Send for data sheet. 


REPAIRS TO RECEIVERS, TRANSMITTERS 


Constructing and testing: xtal conv. 
frequency; Q5-ers, A3-ers, and 
transistorised equipment. 


ECCLESTON ELECTRONICS 
146a Cotham Rd., Kew, Vic. Ph. 80-3777 


V.K. ELECTRONICS 
HAROLD ST., DIANELLA, W.A., 


Service to Transceivers, Receivers, 
Transmitters, Antennae, etc. 


Phone 76-2319 
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CANBERRA RADIO SOCIETY 
EASTER CONVENTION—APRIL 9-12, 1971 
‘This is our second notice regarding the 
forthcoming Easter Amateur Radio Convention 
and already the energetic committee working 
for you have taken the planning fo an ad- 

vanced stage. Firstly, may I tell you 

about the programme arranged for you? 
Friday: The reception centre will be open 

for most of the day at the Griffin Centre, 


may participate in an all-band scramble (open 
to mobileers only) in which you may work 
anyone, any mode on any band, but you sub- 
mit any eur of your log., Most of Frida 
Is left free for sight-seeing and personal shai 

Visits and some suggestions appear later in 
this ‘programme. 33-and 7 MHz will also be 


(a.m, and {m.); 40 mx hidden t hunt; 40 mx 
fox hunt; YL scramble; 2 mx hidden tx hunt 

and Zon.); a mobs vink. scramble with 
special’ ‘rules; 2 ‘and’ 40 mx ‘receiving. tests; 
and the usual ladies’ tx. throwing contest. 
Some excellent trophies have been donated 
anda ‘special prize will be awarded to the 
highest ‘aggregate points score. 

‘The Convention Dinner will be held at the 
Hotel Canberra after a short cocktails session, 
commencing at 7 p.m. 

Sunday: The contest committee will be active 
from 10” a.m. During the contests on Saturday 
and. Sunday, there will. be several conducted 
coach tours of the national capital for the YLs, 
the XYEs and the harmonies, At about noon 
we will commence the launch tours of Lake 


is arranged. Here you wi gas operated 
barbecues, boys’ and girls’ toflet facilities, and 
large shady safe-playing areas for the ‘chil- 
dren. “If you have a trailable sail-boat, you 
should bring it. Private power craft are ‘not 
allowed on the lake. Anglers bring your gear— 

In the evening there will be a get-together 
at the reception centre. Here we hope to. keep 
you on your toes with a brief two-man debate 
‘on the pros and cons of various foreign trans- 
ceivers. Also, we present the trophies, draw 
the raffle, and perhaps screen some movies. 
‘There wili be a special trophy for the person 
who travels the greatest distance to the Con- 
vention, and some door prizes. ‘There will be 
4 White Elephant Sale, so bring all your un- 
wanted. gear. Label it with your name, call 
sign and, where applicable, the reserve price. 

Monday: On Monday morning there will be 
organised mini-tours to tracking stations and 
to the Mt. Stromlo Observatory. te shack 
visits will be arranged on Sunday night. There 
will be time to try the Tourist Bureau Golden 
Arrow Tour before you leave to journey home. 
This is a “drive-yourself™ tour. 

Footnote: The lake 1s stocked with carp, 
trout and ‘some perch. No licence is required 
and there is no closed season. The club has 
@ special prize for the son or daughter of 
any visiting Amateur who catches the longest 
fish on any day, 8th to 1th. 

Other Attractions: Things to see include the 
Captain “Cook Memorial “Jet, the Australian 
War Memorial, the Carillon, “Blundell's Farm- 
house, Horse Era Museum, ‘Parliament House, 
Tidbinbilla Fauna Reserve, nine Art Galleries, 
Royal Mint, etc., etc. 

Centre: At the reception, centre 
‘be a continuous display of the lat- 
est Amateur Radio equipment, entries in the 


judged, and items for the White Elephant Sale 
may be put on the table at will Cold drinks 
and tea ‘Will be available all day. 

A comprehensive programme is to be pub- 
lished later. If you have any queries, please 
call the club station VKIACA, on 3660 KHz. 
most nights at 9 pm. or write to P.O. Box 
1173, Canberra City, 2601. 


* 
WGA 21 AWARD 


‘The Radio Amateur Society of the Island of 
Gotland (GREK) in the southern part of the 
Baltic Sea has instituted the Worked Gotland 
Award 21 (WGA 21) which is available to every 


licensed Radio Amateur who complies with the 
following rules: 

1. All contacts with SM1_(or SK1 or SLI) 
staiions after 30th June, 1970, 2359 GMT, on 
all bands are valid for this’ very attractive 
award. The contacts shall be two-way (not 
cross-band) and in any mode which is legally 
allowed for the band used, WGA 21 cannot 
be awarded to Amateurs operating from Got~ 
land. itself, 

2. Each QSO gives the following number of 
points (for non-Europeans): 80 mx 5, 40 mx 4, 
20 mx 3, 15 mx 3, 10 mx 3, 2 mx 6, 0.7 cr 
lower 16 (points. "The required number of 
points is 21. 

3. Applications should be sent to the Awards 
Manager, Radio Amateur Society of Gotland 
(GRK), P.O. Box 461, S-621. 04 VISBY. 
Sweden. Please enclose excerpt of your log, 
certified by two licensed Amateurs. "To cover 
costs also’ enclose 10 IRC. or 
Kronor or U.S, $1.50. If you would like the 
award by registered post, please enclose 3 
more IRCs or corresponding amount. 

Note: On July 1-7 incl. each year most of 
the active Amateurs of ‘Gotland are particl- 
paling ina special activity week on all bands. 
‘There are almost 40 Amateurs on Gotland and 
half ‘this number are active. Visitors to Gi 
land from other parts of Sweden use the 
epifix/l, as in SMOOY/1, Visitors from other 
countries with temporary licences in Sweden 
use the epix/SM1, as in OHONI/SMI. 

Gotland is laen 1, WAZ Zone 


HAMADS 


Minimum $1 for forty wor: 
Extra words, 3 cents each. 


HAMADS WILL NOT BE PUBLISHED UNLESS 
‘ACCOMPANIED BY REMITTANCE, 


8. 
a ject. any -advartising which, 
{in thelr opinion, Is of @ commercial nature, Copy 
be "received. at “P.O. 136, East | Melbourne, 
3002, by Sth of the month a 
sccompany the advertisement, 


Recelver and Geloso 
Gezie ‘Tranamitter for. Heathkit DX100B or “DX100 

handbook. “J. T. Edwards, P.0. Box 33, Moaa 
NS.W., 2577. Tel. M.V. 242, 


in-built Bower supply 
YeabsG., Phone (Sydney) 
Oatley, 'N.S.W., 


RITY FOR SALE: A number of exch of the follow. 


ng. units 
Twin “dual 

indicators, 

mgueA game wf tsok aroun 


Wi BoP, ad Hobort 8 Como, WR: 


SELL: ‘Swan $000, ‘mint condition, fully_ undated, 

lus Swan's new i6-pole filter: 
TCO Astonna,” Tworsection crani-u ap ower, 
Teoxtendes. A. Re" Roye Phone (Melb, Business 
67-4486, Private "20-5135. 


WANTED: AR7 Coil Boxes. Prefer Band E or, even 
ik con 


WANTED: By WSSAI—Plug-in coils for restoration 
Of 01d Nationel SW3 and FB-7 Hocelvers.. Contact 
VKSATN, P.0. Box 80, Birchip, Vic., 3488. 


WANTED: Coll Boxes A, B, C and E for RAAF, 
Receiver Type AR7, and" circult diagram’ also. 
Contact David Mann, “"Nunéaroo,”"” Tumberumbe, 


WANTED: Command Receivers 3.6 and 6.9 MHz., 


relerably unmodifed ‘and. in good. order. Will 
Sood “price Yor “good, units’ end particulars. snd 
ce to Bs. Clarks. VKSW/M, 0. Box 153, 


joghenden, Old, 4801 All letters will be answered: 


WANTED: Dynomotor for Collins ART-13autotune 
transmitter.” Must _be operational. VKSTX,  phor 
(Melbourne) 544-7779, 
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COOK BI-CENTENARY AWARD 


The following additional stations have quali- 
fied for the Award: 


Cert, Cert, Cert. 
No. Call No. Call No. Call 


978 DK3PO 1031 AXSKR 1090 ZMIPV 


COPAL-CASLON 


DIGITAL 
ELECTRIC CLOCKS 


CLEARLY VISIBLE FIGURES 
INSTANT READABILITY 
ACCURATE 


LOW DRIFT 
CRYSTALS 


1.6 Mc. to 10 Mc., 
0.005% Tolerance, $5 
* 


10 Mc. to 18 Mc, 
0.005% Tolerance, $6 
* 


Regrinds $3 


THESE PRICES ARE SUBJECT 
TO SALES TAX 


CASLON 201 
‘A. desk/table model _of 
42. “and 24hour types. 
Grey. Built-in neon Tarn 


CASLON 401 
model wall clock 
Good Design Selection, by the 
Committee. Features. larger flip 
‘and 24-hour types. Charcoal Grey and Light 
Grey. Built-in neon lamp. 8.1 x 3.6 x 5.3 In. 


Price $23.50 


SPECIAL CRYSTALS: 
PRICES | 
ON APPLICATION 


MAXWELL HOWDEN 


V.H.F./UH.F, SECTION CASLON 601 and 602 
mrp fring agonal satone ave cual || Anime, erate de, ca 15 CLAREMONT CRES,, 
cert Bene erties Aver, Sp. 
Sou |] Bataan ser ak CANTERBURY, 
ae A 
2. Ae Bit, aes, aeee: Ibs Goes 
pee Sareea ee, 5 VIC., 3126 
mara Price $24.50 Phone 83-5090 


W.LA. V.HLF.C.C, 


Asatieaats 
Cont ‘conarinstons oe eee 
He cm se EE EET. 
“veins 380 
vey oan 
a ae CASLON 701 
The latest desk/tmble lar model. 12. and | 
W.LA. 52 MHz. W.A.S. AWARD in neon lamp. 7x '4'x Sain, ne aE AVAILABLE IN TWO TYPES— — | 
New Members: Price $20.60 VERTICAL OR HORIZONTAL =| 
ect Countries, Caslon Clocks come trom the world's tery Larger, splral-bound pages 
2 yeep : GN sper ene with more writing space. 
poe and Packing Lease Price 75¢ each 
| Bail Electronic Services plus 22 Cents Post and Wrapping 
AMATEUR FREQUENCIES: | 60 SHANNON ST., BOX HILL NTH., Obtainehle from your Divisional Secretary, 
ONLY THE STRONG GO ON—sO vic., 3129 Phone 89-2213 Se eae Hoe if 


SHOULD A LOT MORE AMATEURS! 
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SIDEBAND ELECTRONICS ENGINEERING 


Another supply of YAESU MUSEN FT.200 Transceivers arriving, soon, 
with a power supply kit of Australian made components, $25—A & A 

Special design, punched 
‘only $380. the package. plea | 
FT-2008 88 usual corrected Batteries, earphone, carrying case, audio" squeld 


Melbourne transformer of extra heavy di 
chassis, but no case or speaker included, 


‘Amplifier 
FL-DX.400 Transmitter with table microphone 


FL-2000-8 Linear Amplifier with American CETRON 725s 


‘American CETRON 572-Bs .. 


FC-8 or FC-2 Solid State Converters for 6 or 2 metres, BV. in. 
ae ‘each 


‘output: 28-30 MHz. 
500 Hz. CW Mechanical Filters, Koki 
KATSUMI ELECTRONIC KEVERS, Model EX26, 


‘ng 105V. bias or $00 mA. FHT, with built-in monitor” ai 
witomatie or’ semi-automatic as with a bug. = 


paddle, fully 
ANTENNAS: 


Hy-Gain_Hy-Quad, tri-band cubical quad, 
‘gamma matches for single co-ax feed, 


Hy-Galn THEOXX 


‘core rotator cable 
Hy-Gain 14-AVO_ Vertical 

Newtronics 4BTV Vertical 
Mostey TA-33-JR, still only 


Expected soon, the Mosley MUSTANG, 3. el. 
PGW. Capacity, equivalent of the Hy-Gain THIMKS 


10-15.20 metres with ‘30K Impedance, a quality bargai 
1 KW. power 


THEDXX with COR Ham-M Rotator and 50 yards 


Battery voltage meter, each still only . 
Type, 23.1358 Field Strength Meter. with five ranges ‘unable 
1 to 300 MHz., with telescoping whip 


3375 
- = $350 Type 23-195 SWR-Power Meter, dual meters (100, micr 
- per pair $45 Very sensitive for low power but good for 
25 
20 
$0 


Up to 17 Mitz., reads forward. and rellected pow 
ously, §2 ohm’ Impedance... . 

Type 23-128 SWR Meter, standard single meter type, 82 ohm 
Impedance, with whip for field. strength metering 


PTT Dynamic Hand Microphone, steel case. SOK impedanc 


lent voice quality. no 
coiled cord and mobile use cl 
Table Model Dynamic Microphone, with PTT bar or lock switch, is 
at 

Some Table Microphone, with built-in two-stage pre-amplife 
$220 ‘scjustable for up 1080 UB. ampliication se. bee 

Co-ax Connectors: Midland types 80-299 
‘$400 or without flanges, PL-2s8) double-ended female per 
on rector 
$0 
$105 


Coax. Inserts for PL259 for thinner co-ex, cable 


Expected soon, Midland S watt Base Station Transcelvers, 

paeeypensy sight channels, 240V" AC. fully P.M.0. approved for 27.886 
2 operation, ‘wi ‘meter and ‘power output meter 

S130 IMcluaieg FIT microphone, with swita’ 0 be used. a6"3 wal 


Webster and Mark Mobile Whips and Mounts as advertised before. public "address amplifier’ Into separate” speaker(s). Target 


OMEGA Noise Bridges, Model. TE-7-0 
cost U.S. $29.95 at the factory in To) 
Fiat ‘cnvsrais, 
sory "9, omer cry 
BALUNS, 52 to 75 ol 
‘with free co-ax plug! 


‘only $25—although they now Price, all inclusive, only $100. 
78, S18 to S15 KHz, In stock. 
of the Hy-Gain BN-88, now {o alteration without prior no 


Still a few NATIONAL brand-new Transformers and Chokes left. 


All prices quoted are net, cash with order, Springwood, N.S.W.,_ subject 
‘sales tax included in all Postage, 
ind ‘transformers. are heavy! 


$12.50 freight and insurance are extr 


SIDEBAND ELECTRONICS ENGINEERING proprietor: ante aes 


Telephone: be pig es (STD 047) 511-394, P.O. BOX 23, SPRINGWOOD, N.S.W., 2777 


not part of t! 


ydney telephone exchange 


DURALUMIN 
ALUMINIUM 
ALLOY TUBING 


IDEAL FOR BEAM AERIALS 
AND T.V. 
* LIGHT * STRONG 
% NON-CORROSIVE 


Stocks now available for 
immediate Delivery 


ALL DIAMETERS — 14” TO 3° 
Price List on Request 


STOCKISTS OF SHEETS— 
ALL SIZES AND GAUGES 


GUNNERSEN ALLEN METALS 


PTY. LTD. 


SALMON STREET, 
PORT MELB'NE, VIC. 


3351, (10 lines) 
"Metals" Melb. 


HANSON ROAD, 


WINGFIELD, S.A. 


Phone 45-6021 (4, lines) 
Tigrams: "Metals" Adel. 
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SUPPORT PROJECT AUSTRALIS! 


LIMITED SUPPLY OF— 


GREAT CIRCLE BEARING MAPS 


60c Post Free 


Printed on heavy paper 20” x 30”, Great Circle Map 16” diameter. 
Invaluable for all DXers and S.w.!'s. Bearings around circumference 
allow precise beam headings to be made. 


ALL MONEY TO GO TO “W.1.A. PROJECT AUSTRALIS” 


Cheques, etc., to W.I.A., P.O. Box 67, East Melbourne, Vic., 3002 


Many Maps have been sold and we would like to thank all those people who 
have made donations over and above the price of the Map. 


Only $3.00 for a subscription to— 


“BREAK-IN"” 


OFFICIAL JOURNAL OF NZA.R.T. 


Send a cheque to the— 
Federal Subscription Manager, W.I.A., P.O. Box 67, East Melbourne, Vic., 3002 
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“FRONTIER” DIGITAL 500GT 


It is our great pleasure to introduce to Australia a new and fascinating SSB, CW and AM transceiver— 
the “FRONTIER” DIGITAL 500GT. This model features a completely new design, making it possible 
to read directly to 1 KHz. accuracy both the transmitted and received frequency by means of a built 
in digital nixie frequency counter. This transceiver also features very advanced design, using FETs 
and ICs throughout, balanced ring demodulator product detector, special Lamb noise blanker, very 
low noise RF and mixer receiver stages giving extra high signal-to-noise ratio, separate receiver tuned 
circuits. Blower cooled final tubes, two 6KD6 types. All facilities included, Schmidt trigger VOX, side- 
tone, ALC, AGC (fast and slow), upper and lower sideband, AM and CW. 580 watts PEP input, press- 
to-talk mike (ceramic), RIT control, heater switch for low-drain receiving. A full range of accessories 
are available for mobile operation. Band-edge indicator. 34 transistors, 14 diodes, 32 ICs, 6 tubes. 


“0 


ni 


sine: 


EI: 


as 


We feel that this transceiver is one of the most advanced units available in the world and expect 
demand to be high. We are accepting orders at present for delivery during late February and March. 


W.F.S. ELECTRONIC SUPPLY CO. 


12 BOWDEN STREET, NORTH PARRAMATTA, N.S.W., 2151. Phone 630-1621 


: 
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| Take the hard work out of Coil 
FOR ACCURACY, STABILITY, ACTIVITY ake thes herd work ot of Cal 
AND OUTPUT WOUND INDUCTANCES, 
SPECIAL OFFER— No. tach ra Fee’ rice 
108 Ye 8 3 No, 3002 75 
STANDARD AMATEUR CRYSTALS 116 % 16 3 No. 3002 75c 
STYLE HC6U HOLDER, FREQUENCY RANGE 6 TO 15 MHz. 208 5 8 3 No. 3008 88 
0.01% $4.25 246 % 16 3 No. 3007 age 
0.005% $5.50 | te 3c 48 3 No aOtt ios 
Prices include Sales Tax and Postage to da a Hees ace 
COMMERCIAL CRYSTALS Boe dig, aa Necanie ee 
IN HC6U HOLDER, 0.005% TOLERANCE, FREQUENCY RANGE 6 TO 15 MHz. Bid 1% 16 4 Nos suid ‘Siaa 
$6.00 plus Sales Tax and Postage [ 810 2 10 4 No. 3907 $t.9t 
Write for list of other tolerances and frequencies available. | | Special inntenna paleand Tuner 
COMPREHENSIVE PRICE LIST NOW AVAILABLE—WRITE FOR YOUR COPY | teauivaton to Bs BW. No. S607 7 Inch 
New Zealand Representatives: Messrs. Carrell & Carrell, Box 2102, Auckland Jf 2 lena 25 lamas, Jocks inch, 
Contractors to Federal and State Government Departments | neterences: AR, sens 161: 
BRIGHT STAR CRYSTALS PTY. LTD eater ar 
g : 1 WILLIAM. WILLIS & CO. 
LOT 6, EILEEN ROAD, CLAYTON, VIC., 3168 Phone 546-5076 ! 
With the co-operation of our overseas associates our crystal ne Menutecrrrs a Hpeetiatss 
manufacturing methods are the latest ff Morse ee 
a cm ee sees ee eae ee 
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CUSTOMER SERVICE 


Distributors 

For Australian and 
International 
Manufacturers... 


TEST EQUIPMENT: 


RAPAR e BWD 
SWE-CHECK e HORWOOD 


SEMI-CONDUCTORS: 


TEXAS INSTRUMENTS 
FAIRCHILD AUSTRALIA 
PHILIPS « DELCO ¢ ANODEON 


Call and see our big range of test equipment RAPAR Model SK100 Multi-tester 


562 Spencer St., West Melbourne, Vic., 3003. Ph. 329-7888, Orders 30-2224 
City Depot: 157 Elizabeth Street, Melbourne, Vic., 3000. Phone 67-2699 
Southern Depot: 1103 Dandenong Rd., East Malvern, Vic., 3145. Ph. 211-6921 


iv. Amateur Radio, March, 1971 


